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EXECUTIVE SUMMARY 
 
The Remedial Action Completion Report (RACR) presents and describes remedial action activities 
conducted from April 2003 through September 2003, March through November 2004, and June 2005 at 
the Hawthorne Regulator Station (Site).  This RACR has been prepared by Burns & McDonnell on behalf 
of The Peoples Gas Light and Coke Company (Peoples Gas) in accordance with the Site Remediation 
Program (SRP) [35 Illinois Administrative Code (IAC) Part 740]. 
 
Soil removal activities were implemented as described in the Remediation Objectives Report and 
Remedial Action Plan (ROR/RAP) (Burns & McDonnell 2003a).  Remedial action activities discussed in 
the ROR/RAP were designed to meet Tiered Approach to Corrective Action Objectives (TACO) 
industrial/commercial Tier 1 soil ingestion, soil inhalation, and Class II soil to groundwater migration 
remediation objectives, and site-specific soil saturation limits (Csat) (35 IAC 742).  Since the ROR/RAP, 
the Site has been divided into North and South Portions in order to better define remediation objectives 
and remedial actions on the two areas.  
 
The following remediation objectives and remedial actions were established: 
 
North Portion: 

• Remove all surface soil [0 to 3 feet below ground surface (bgs)] at the Site to meet  
 industrial/commercial Tier 1 soil ingestion remediation objectives. 

• Install an engineered barrier below ground surface consisting of a 40 millimeter (mil) high-
density polyethylene (HDPE) liner over the portion of the former 5,000,000 cubic feet (ft3) gas 
holder located on the Site.  The engineered barrier was designed to meet industrial/commercial 
Tier 1 soil inhalation remediation objectives below 3 feet bgs within the former 5,000,000-ft3 gas 
holder wall.    

• Install and operate a soil vapor extraction (SVE) system to reduce volatile concentrations in the 
vicinity outside of the former 5,000,000-ft3 gas holder and meet Tier 1 industrial/commercial 
inhalation remediation objectives and site-specific soil saturation limits (Csat).  

 
South Portion: 

• Remove all surface soil (0 to 3 feet bgs) at the Site to meet industrial/commercial Tier 1 soil 
ingestion remediation objectives. 

• Remove a subsurface soil cyanide hot spot to meet the Class II soil migration to groundwater 
remediation objective. 

 
In general, remedial action activities included site preparation; waste characterization; excavation, 
stockpiling, and offsite disposal of impacted soils and pipes; confirmation soil sampling; management of 
water from excavations; backfilling; installation and operation of an SVE system; and demobilization and 
site restoration. 
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All excavated soil and water were disposed of at Illinois-approved disposal facilities.  Imported, non-
impacted coarse aggregate (CA6) was placed and compacted in the 3-foot and 4.5-foot excavation areas.  
In addition, imported, non-impacted ¾-inch stone was placed and compacted from 0 to 0.5-feet bgs.   
 
After backfill and site restoration activities were completed at the Site, an SVE system consisting of three 
passive air inlet wells and three SVE wells was installed in September 2003 to reduce volatile 
concentrations in the North Portion of the Site.  The main objective of the SVE system was to reduce the  
m,p-xylene concentration in the subsurface soil in the vicinity of soil sample SP33, which was identified 
as source material according to TACO.  The SVE system operated from approximately March through 
October 2004.   
 
Post-remediation soil samples were collected to evaluate the effectiveness of the SVE system.  After the 
SVE system operated for approximately 17 weeks, soil samples were collected in the vicinity of SP33 and 
analyzed for target compound list (TCL) volatile organic compounds (VOCs).  The m,p-xylene 
concentration in soil sample SP51C (7-7.5 feet bgs) was below the site-specific Csat value of 1,019 mg/kg 
with a concentration of 920 mg/kg.  The SVE system reduced the soil concentration of m,p-xylene by 
approximately 49 percent.  Based on these initial post-remediation sampling results, the SVE system was 
shut down from July 10 to 30, 2004 to allow for any rebounding to occur prior to the post-remediation 
sampling activities.  On July 28, 2004, post-remediation soil samples were collected according to a 
random sampling scheme and were analyzed for TCL VOCs, TCL semivolatile compounds (SVOCs), and 
priority pollutant metals.  During the sampling event, visually impacted material was encountered; 
therefore, as a conservative measure, three additional soil samples were collected.  All soil samples 
collected during the post-remediation sampling event were evaluated.  The post-remediation subsurface 
soil samples were below site-specific soil saturation limits and average concentrations were below the 
Tier 1 industrial/commercial inhalation remediation objectives.  However, benzene, ethylbenzene, total 
xylenes (m,p-xylene and o-xylene), and naphthalene exceeded the Tier 1 construction worker soil 
inhalation exposure route and will require the implementation of institutional controls on the property.   
 
Subsurface soil sample CF03-002 collected during the post-remediation sampling event in the North 
Portion contained total lead concentration of 7,200 mg/kg.  In addition, soil sample CF03-002 was 
analyzed for toxicity characteristic leaching procedure (TCLP) lead three times with concentrations of  
51 mg/l, 17 mg/l, and 4.5 mg/l.  Based on the TCLP lead results, a small subsurface area (approximately 
10 feet by 12 feet) was excavated to approximately 8 feet bgs in the vicinity of CF03 in June 2005.  
Composite soil confirmation samples were collected from the sidewalls and floor of the excavation and 
analyzed for total lead and TCLP lead.  The area was excavated until all composite sidewall and floor 
sample results were below the TCLP lead remedation objective of 5.0 mg/l.        
  
On the South Portion of the Site, remedial actions were intended to obtain an acceptable risk to utility and 
construction workers.  After removal of all surface and one hot spot subsurface soil area, current 
acceptable methods and procedures approved by Illinois EPA in the ROR/RAP were used to evaluate risk 
to these populations.  The Tier 3 risk assessment (RA) evaluated these scenarios using reasonable 
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maximum exposure (RME) and central tendency (CT) estimates.  Both the RME noncarcinogenic hazard 
index (HI) and the RME carcinogenic risk for the utility worker scenarios were acceptable; and therefore 
no further action is necessary.  In regard to the construction worker scenario, which evaluated risk based 
on the maximum detected concentrations, the carcinogenic RME risk was above the 1x10-6 level of 
acceptable risk, but the CT risk was below 1x10-6.  In general, the construction worker is expected to have 
most contact with the clean backfill areas which include 3 feet across the entire Site.  The Tier 3 risk 
evaluation of soil in the designated areas should be considered acceptable, and no further remediation 
should be required on the South Portion.   
 
The remedial action is intended to be a final action.  All remaining soil complies with established 
remediation objectives.  A minimum of three feet of imported soil exists across the Site for 
industrial/commercial usage of the property.  Future use of the Hawthorne Regulator Station will continue 
to be industrial/commercial; therefore, land use will be limited and special conditions will be applied to 
the Site.  The following special conditions apply to the Site: 
 
North Portion: 

• Future use of the property will be industrial/commercial by institutional control.  
• Soil excavated greater than 3 feet bgs should not be placed within the upper 3 feet of the Site.  

The excavated soil should be placed back below 3 feet or disposed offsite at an approved special 
waste disposal facility. 

• An institutional control shall be imposed in order to maintain and utilize the imported backfill and 
40 mil HDPE liner as an engineered barrier on the portion of the former 5,000,000-ft3 gas holder 
in this portion of the Site. 

• An institutional control will be implemented for construction workers to ensure proper safety 
procedures will be followed in the event that soil is excavated below 3 feet.   

• An institutional control will be implemented by invoking the City of Chicago ordinance that 
prohibits the installation of potable groundwater wells in the future to exclude both the soil and 
groundwater components of the groundwater ingestion pathway. 

 
South Portion: 

• Future use of the property will be industrial/commercial by institutional control;  
• An institutional control will be implemented by invoking the City of Chicago ordinance that 

prohibits the installation of potable groundwater wells in the future to exclude both the soil and 
groundwater components of the groundwater ingestion pathway. 

 
With the implementation of the special conditions specified above, no further remedial activity is 
necessary at the Site, and a comprehensive No Further Remediation letter is anticipated for 
industrial/commercial use with construction worker restrictions on the North Portion of the Site and a  
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comprehensive No Further Remediation letter is anticipated for industrial/commercial use on the South 
portion of the Site. 
 

* * * * * 
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1.0   INTRODUCTION 
 
The Remedial Action Completion Report (RACR) describes remedial action activities performed by Burns 
& McDonnell at The Peoples Gas Light and Coke Company (Peoples Gas) Hawthorne Regulator Station 
(Site).  The remedial action activities were conducted from April through September 2003, March through 
November 2004, and June 2005 in accordance with the Illinois Site Remediation Program (SRP), 35 
Illinois Administrative Code (IAC) Part 740, and Illinois Tiered Approach to Corrective Action 
Objectives (TACO), 35 IAC Part 742.  
 
Removal activities were implemented as described in the Remediation Objectives Report and Remedial 
Action Plan-Hawthorne Regulator Station (ROR/RAP) (Burns & McDonnell 2003a).  Remedial action 
activities discussed in the ROR/RAP included removal of all surface soil [0 to 3 feet below ground 
surface (bgs)], removal of a subsurface soil cyanide hot spot area from 0 to 4.5 feet bgs, installation of an 
engineered barrier below ground surface consisting of a 40 millimeter (mil) high-density polyethylene 
(HDPE) liner over a portion of the former 5,000,000 cubic feet (ft3) gas holder wall located on the Site, 
and installation of a soil vapor extraction (SVE) system to reduce volatile organic concentrations in the 
soil in the vicinity outside of the former 5,000,000-ft3 gas holder.  Additional activities included removal 
of asbestos-impacted pipes and abandoning an oil drip tank which were encountered during excavation 
activities. 
 
This completion report is organized into six sections as follows: 

• Section 1.0–Introduction 
This section describes the purpose and organization of this report and summarizes the general Site 
information, including location, environmental conditions, and post-remediation use of the Site.  

• Section 2.0–Field Activities 
This section describes field activities conducted during the remedial action. 

• Section 3.0–Results 
This section demonstrates that remedial action activities achieved the remediation objectives. 

• Section 4.0–Special Conditions 
This section discusses special conditions that apply to the Site following remedial action 
activities. 

• Section 5.0–Conclusions 
This section discusses the success of the remedial action in meeting the remediation objectives 
and assesses the completeness and accuracy of the supporting data. 

• Section 6.0–References 
 
1.1   GENERAL SITE INFORMATION 
The Site is part of the former Hawthorne Avenue Station Gas Storage facility, encompassing 0.43 acres of the 
original 2.5 acre facility that existed east of Kingsbury Street between Willow and Wisconsin Streets.   
Figure 1 presents the Site location map.  The former facility consists of three parcels now owned by 
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independent entities.  One parcel is owned by the Commonwealth Edison Company, and is currently used as 
a transformer station and equipment storage yard.  The second parcel is owned by Marcey Properties, LLC, 
which leases land to commercial entities.  The third parcel is owned by Peoples Gas, and is used as a natural 
gas regulating station.  Figure 2 presents the former Hawthorne Avenue Distribution Gas Storage Facility 
Layout Map.  The Site discussed and referred to in this report is the Hawthorne Regulator Station located on 
the Peoples Gas parcel between Kingsbury Street and Marcey Street.  Since the ROR/RAP was submitted, 
the Site has been divided into North and South Portions in order to better define remediation objectives and 
remedial actions.  Figure 3 presents the Site layout map.  Appendix A contains the Plat of Survey for the 
North and South Portions.   
  
The Site is located in Section 32, Township 40 North, Range 14 East in the City of Chicago, Illinois in the 
North Township of Cook County and is currently used as a natural gas regulating station.  The Site address is 
1729 North Kingsbury Street.  The Site was predominantly covered with asphalt prior to remedial activities 
and is located in an industrial/commercial area with no residential properties in the immediate vicinity.  The 
legal descriptions of the two portions of the property are as follows: 
 
North Portion: 
NORTH LOT LEGAL DESCRIPTION: 
THAT PART OF LOTS 9,17 AND 18 IN BLOCK 7 IN THE SUBDIVISION OF LOTS 1 AND 2 IN 
BLOCK 8 IN SHEFFIELD’S ADDITION TO CHICAGO IN SECTION 32, TOWNSHIP 40 NORTH, 
RANGE 14, EAST OF THE THIRD PRINCIPAL MERIDIAN, DESCRIBED AS FOLLOWS: 
COMMENCING AT THE SOUTHEASTERLY CORNER OF SAID BLOCK 7; THENCE 
NORTHWESTERLY ALONG THE NORTHEASTERLY LINE OF SAID BLOCK 7, 408.43 FEET 
FOR A POINT OF BEGINNING; THENCE SOUTHWESTERLY AT RIGHT ANGLE TO SAID 
NORTHEASTERLY LINE, 100.00 FEET; THENCE SOUTHWESTERLY AT AN ANGLE OF 
170º57’36” MEASURED COUNTERCLOCKWISE FROM THE LAST DESCRIBED COURSE, 30.52 
FEET TO A POINT 240.0 FEET SOUTHEASTERLY OF NORTHWESTERLY CORNER OF BLOCK 
7 AS MEASURED ALONG THE SOUTHWESTERLY LINE OF BLOCK 7  AND 115.0 FEET 
NORTHEASTERLY OF SAID SOUTHWESTERLY LINE AS MEASURED PERPENDICULARLY; 
THENCE NORTHWESTERLY AT AN ANGLE OF 90º49’19” MEASURED COUNTERCLOCKWISE 
FROM THE LAST DESCRIBED COURSE, 47.00 FEET; THENCE NORTHEASTERLY AT AN 
ANGLE OF 97º13’05” MEASURED COUNTERCLOCKWISE FROM THE LAST DESCRIBED 
COURSE, 124.03 FEET TO SAID NORTHEASTERLY LINE OF BLOCK 7; THENCE 
SOUTHEASTERLY ALONG SAID NORTHEASTERLY LINE, 51.57 FEET TO THE POINT OF 
BEGINNING, CONTAINING 6,482 SQUARE FEET OR 0.148 ACRES. 
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South Portion: 
SOUTH LOT LEGAL DESCRIPTION: 
THAT PART OF LOTS 6, 7, 8, 9, 18 AND 19 IN BLOCK 7 IN THE SUBDIVISION OF LOTS 1 AND 
2 IN BLOCK 8 IN SHEFFIELD’S ADDITION TO CHICAGO IN SECTION 32, TOWNSHIP 40 
NORTH, RANGE 14, EAST OF THE THIRD PRINCIPAL MERIDIAN, DESCRIBED AS FOLLOWS: 
COMMENCING AT THE SOUTHEASTERLY CORNER OF SAID BLOCK 7; THENCE 
NORTHWESTERLY ALONG THE NORTHEASTERLY LINE OF SAID BLOCK 7, 408.43 FEET;  
THENCE SOUTHWESTERLY AT RIGHT ANGLE TO SAID NORTHEASTERLY LINE, 100.00 
FEET FOR A POINT OF BEGINNING; THENCE SOUTHWESTERLY AT AN ANGLE OF 
223º58’20” MEASURED COUNTERCLOCKWISE FROM THE LAST DESCRIBED COURSE, 184.22 
FEET TO A POINT 30 FEET NORTHEASTERLY AS MEASURED PERPENDICULARLY FROM 
THE SOUTHWESTERLY LINE OF SAID BLOCK 7; THENCE NORTHWESTERLY ALONG SAID 
SOUTHWESTERLY LINE, 144.57 FEET TO A POINT 240.0 FEET SOUTHEASTERLY OF 
NORTHWESTERLY CORNER OF SAID BLOCK 7, THENCE NORTHEASTERLY AT RIGHT 
ANGLE TO THE LAST DESCRIBED COURSE, 115.00 FEET; THENCE NORTHEASTERLY AT AN 
ANGLE OF 178º10’41” MEASURED COUNTERCLOCKWISE FROM THE LAST DESCRIBED 
COURSE, 30.52 FEET TO THE POINT OF BEGINNING, CONTAINING 12,723 SQUARE FEET OR 
0.29 ACRES.  
 
Previous investigation activities were conducted at the Site to evaluate the extent of possible 
environmental impacts from the former manufactured gas plant (MGP) operations.  Those activities 
included site history research, site characterization, and subsurface investigation activities.  The previous 
investigation activities are summarized below. 

 
Hanson Engineers Incorporated (HEI) conducted a preliminary site investigation in 1991.  The 
investigation included a review of the environmental setting, historical documents provided by Peoples 
Gas, Sanborn maps, and a water well survey.  A former gas holder with a capacity of 5,000,000-ft3 was 
identified as being located at the northwest corner of the former MGP facility near the intersection of 
Wisconsin Street and Marcey Street.  The findings indicated that below ground structures of the gas 
holder may be present and, if present, may contain residual tars, unless the tar had been removed during 
demolition of the gas holder (HEI 1992).  The preliminary investigation conducted by HEI provided 
background information; however, no samples were collected or analyzed. 

 
In June 2002, Burns & McDonnell conducted site investigation (SI) activities at the Hawthorne Regulator 
Station.  The objectives of the SI were to determine whether any residuals from past MGP activities were 
present in surface soil and subsurface soil and to define the nature and extent of impacted areas to aid in the 
development of remediation objectives.  The SI field activities included the advancement of 26 soil probes, 
visual characterization of subsurface materials, and collection and analysis of select surface and subsurface 
soil samples.  Soil samples were analyzed for target compound list (TCL) volatile organic compounds 
(VOCs), TCL semivolatile organic compounds (SVOCs), polychlorinated biphenyls (PCBs), priority 
pollutant metals and total cyanide.   
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In April 2003, Burns & McDonnell conducted additional SI activities.  The objective of the supplemental 
investigation was to determine a site-specific organic carbon fraction (foc) in soil.  The field activities included 
the advancement of 19 soil probes and collection of soil samples in both the subsurface fill unit and native 
silty clay unit (total of 21 subsurface soil samples).  Ten subsurface soil samples were collected and analyzed 
for total organic content (TOC) in the fill unit and 11 subsurface soil samples were collected and analyzed for 
TOC in the native silty clay unit in order to provide enough data to determine a statistically defensible, site-
specific foc.  In addition, two subsurface soil samples were collected and analyzed for TCL VOCs, TCL 
SVOCs, and total petroleum hydrocarbons (TPH); and two subsurface soil samples were collected and 
analyzed for synthetic precipitation leaching procedure (SPLP) chromium. 

 
As a result of the June 2002 and April 2003 investigations, it was determined that the majority of the former 
5,000,000-ft3 gas holder is below the adjacent transformer station and equipment storage yard that is owned 
by the Commonwealth Edison Company.  Surface soil across the Site was impacted by benzene, carbazole, 
various polynuclear aromatic hydrocarbons (PAHs), arsenic, and lead impacts. 

 
1.2 RECOGNIZED ENVIRONMENTAL CONDITIONS 
Investigation activities performed at the Site concluded that surface and subsurface soil exceeded 
industrial/commercial and construction worker Tier 1 remediation objectives.  In addition, source material 
according to TACO was identified in soil sample SP33 (7 to 8 feet bgs).  Figure 3 presents the location of soil 
probe SP33.  Soil sample SP33 (7 to 8 feet bgs) exceeded the m,p-xylene site-specific soil saturation limit 
(Csat)  value of 1,019 mg/kg with a concentration of 1,800 mg/kg.  As presented in Section 3.1 of the 
ROR/RAP (Burns & McDonnell 2003a), site-specific subsurface soil foc data was obtained and used to 
develop site-specific Csat values.  The corrective measures presented in Section 2.0 were intended to eliminate 
exposure to surface and subsurface soil exceeding established remediation objectives and to allow for 
industrial/commercial property use.   
 
1.3   POST-REMEDIATION USE 
The Site is located in a district zoned as Planned Manufacturing District (PMD) No. 1 with no residential 
properties in the immediate vicinity (City of Chicago, Zoning Department 2004).  The Site is currently used 
as an active natural gas regulator station and is expected to continue to be used as an industrial/commercial 
property. 
 

* * * * * 
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2.0 FIELD ACTIVITIES 
 
This section describes field activities performed during remedial action activities at the Site in accordance 
with the ROR/RAP (Burns & McDonnell 2003a).  Remedial actions included: 

• Site preparation; 
• Waste characterization; 
• Excavation, stockpiling, and offsite disposal of impacted soils and pipes,  
• Confirmation soil sampling; 
• Management of water from excavations; 
• Backfilling;  
• Soil vapor extraction; and 
• Demobilization and site restoration. 

 
Remedial action photographs are presented in Appendix B. 
 
2.1 SITE PREPARATION 
The following site preparation tasks were performed between April 28 and May 9, 2003, prior to the 
initiation of remedial action field activities: 

• Installation of temporary 8-foot chain-link fence to enclose the southeastern portion of remedial 
action activity area; 

• Installation of temporary drop down electrical service; 
• Placement of securely fastened silt fabric over the chain-link fence surrounding the remedial 

action activity area to limit offsite migration of odors, vapor, and dust emissions, if any, present 
during remedial activities; and  

• Location of buried utilities. 
 
2.2 WASTE CHARACTERIZATION 
Waste characterization samples were collected and analyzed for both soil and water and all necessary soil 
and water disposal permits were obtained prior to remedial action activities.  Analytical results and copies 
of disposal permits are presented in the Remedial Action Disposal Quantities-Hawthorne Regulator 
Station (Burns & McDonnell 2003b). 
 
2.3 EXCAVATION, STOCKPILING, AND OFFSITE DISPOSAL OF IMPACTED 

SOILS AND PIPES 
The remedial activities in the North and South Portions of the Site occurred in accordance with the 
ROR/RAP (Burns & McDonnell 2003a).  Remedial activities consisted of excavation of all surface soil (0 to 
3 feet bgs) at the Site, excavation of a small subsurface soil (3 to 4.5 feet bgs) area along the eastern property 
line, installation of an engineered barrier, and implementation of a SVE system.  In addition, an oil drip tank 
was discovered, emptied and filled with flowable fill and left in place, and an asbestos-impacted pipe was 
uncovered and abated.   
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Excavation was sequenced and conducted to specific depths across the Site.  A majority of the excavated 
material was loaded directly onto semi-trailer trucks.  Measures were taken to ensure that potential 
stormwater runoff from stockpiled material did not migrate offsite.  Once properly loaded onto semi-trailer 
trucks, all material was transported under manifest to the appropriate Illinois approved landfill.  
Transportation and disposal of material offsite occurred between 7 a.m. and 4 p.m.   
 
During remedial activities, approximately 3,165 tons of non-hazardous special waste was excavated, 
manifested and transported to the CID RDF Facility.  The disposal facility is owned and operated by Waste 
Management and is located in Calumet City, Illinois.  Table 1 presents remedial action disposal quantities of 
special waste.  Remedial action manifests are presented in the Remedial Action Disposal Quantities-
Hawthorne Regulator Station (Burns & McDonnell 2003b). 
 
2.3.1 North Portion  
Surface soil excavation began at the northwestern edge of the North Portion in May 2003 and continued 
toward the southeastern boundary of the Site (approximately 40 feet by 125 feet in size).  Fill material 
removed from this area consisted of asphalt, sand, cinders, and brick fragments.    
 
During excavation to 3 feet bgs, a portion of the 5,000,000-ft3 gas holder wall was encountered intact, 
extending out from under the northwestern boundary of the North Portion of the Site, adjacent to the 
Commonwealth Edison property.  Hand-digging was performed around the concrete holder wall and the 
concrete holder bottom was determined to be intact at 5 feet bgs.  The holder was visually clean and no odors 
were observed.  Fill material consisting of clay with cinders was removed from inside the holder to 3 feet bgs.  
Impacts were not observed at the property line in this area.     
 
Various pipes were encountered during excavation activities.  Nine samples were collected from pipes 
discovered in the North Portion of the Site during remediation activities and analyzed for asbestos.  Three 
samples (HAS-PWA-001, HAS-PWA-002 and HAS-PWA-003) were collected from wrapping around a  
2-inch diameter gas pipe located along the northwestern boundary of the Site, near the former 5,000,000-ft3 
gas holder.  In addition, three samples (HAS-PWB-001, HAS-PWB-002, and HAS-PWB-003) were collected 
from the black tar coating on a 6-inch diameter abandoned gas line that was attached to the former  
5,000,000-ft3 gas holder.  Also, three samples (HAS-PWC-001, HAS-PWC-002, and HAS-PWC-003) were 
collected from the tar and canvas covering of the 30-inch diameter gas main which was centrally located in 
the North Portion.  Asbestos samples were sent to STAT Analysis Corporation of Chicago, Illinois for 
analyses.  Figure 4 shows the location of the asbestos samples. 
 
One sample (HAS-PWA-001) tested positive for asbestos with chrysotile at 10-15% and non-asbestos 
components of binder at 80-85% and glass at 1-5%.  All other asbestos samples collected at the Site were 
negative for asbestos compounds.  Sample results are included in Table 2.  Based on the analytical results, the 
asbestos containing material in the form of thermal system pipe insulation on the underground 6-inch 
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diameter abandoned gas line was removed.  On June 16, 2003, Hygieneering, Inc. of Willowbrook, Illinois 
removed approximately 20 linear feet of pipe.  The asbestos containing material was cut and placed in a  
55-gallon drum for off-site disposal.  The asbestos containing material was transported to the Waste 
Management CID Facility.  Appendix C contains the asbestos documentation (analytical results, waste 
profile, and asbestos abatement report). 
 
Additional pipes, not suspected of asbestos containing materials, were encountered along the eastern 
property line.  All inactive utility pipes were cut up and removed.  Any pipes leading to the regulator 
building or offsite were filled with cement grout.  
 
The surface soil excavation across the North Portion of the Site satisfies the remediation objectives for 
Tier 1 industrial/commercial ingestion exceedences.  Installation of the engineered barrier over the 
exposed portion of the former 5,000,000-ft3 gas holder wall satisfies the remediation objectives for Tier 1 
industrial/commercial inhalation in the vicinity of the former gas holder.  To satisfy the remediation 
objectives for Tier 1 industrial/commercial inhalation and/or site-specific Csat limits at the North Portion 
of the Site, an SVE system was installed in September 2003.  Discussion of the SVE system is included in 
Section 2.7. 
 
2.3.2 South Portion 
Remedial activities began in May 2003 with the excavation of surface soil (0 to 3 feet bgs) in the vicinity of 
the regulator houses on the South Portion of the Site and proceeded north until July 2003.  Fill material 
removed from this area consisted of asphalt, sand, cinders and brick fragments.   Impacts were not observed 
at the property lines.   
 
In June 2003, a small subsurface soil (3 to 4.5 feet bgs) area approximately 30 feet by 15 feet in size was 
excavated along the eastern property line to meet Tier 1 soil migration to groundwater remediation objectives 
for cyanide.  While excavating in the area, blue soil was observed.  Odor-suppressing foam was applied to the 
soil to suppress odors during excavation.  Based on visual observations, the proposed 4-foot deep excavation 
was extended to 4.5-feet bgs.  After removing all visual impacts along the sidewalls and bottom of the  
4.5-foot excavation, a composite confirmation sample was taken.  The sample results were non-detect and the 
area was backfilled.  Confirmation sample results are discussed in Section 2.4. 
 
An oil drip tank was encountered during the surface soil excavation along the eastern property line.  The oil 
drip tank was approximately 6-feet in diameter and 5-feet in length and appeared to extend approximately 2 
to 3 feet offsite, onto the property owned by Marcey Properties, LLC.  A waste characterization sample was 
collected from the contents of the oil drip tank.  Appendix D contains the analytical results from the waste 
characterization.  Approximately 525 gallons of oil were removed from the tank via vacuum truck and 
transported offsite for recycling.  After the oil was removed, the tank was completely filled with flowable fill 
and abandoned in place.   
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2.4 CONFIRMATION SOIL SAMPLING 
2.4.1 North Portion  
Remedial objectives included excavating all surface soil on the Site.  Therefore, no soil confirmation 
samples were taken in the North Portion of the Site during remedial activities.  However, post-
remediation soil samples were taken to evaluate the effectiveness of the SVE system; those results are 
discussed in Section 2.7.   
 
2.4.2 South Portion 
The cyanide hot spot area was marked and excavated to 4 feet bgs.  Visual impacts were encountered at the 
bottom of the excavation; therefore, the excavation was extended to 4.5 feet bgs.  After removing all visually 
impacted soil in the cyanide hot spot area, a composite sample (CF01-001) was collected from the bottom of 
the excavation and analyzed for SPLP cyanide and SPLP amenable cyanide to determine if the Class II soil to 
groundwater migration remediation objectives were satisfied.  For composite samples, five aliquots of equal 
volume were collected from the subsurface excavation area and mixed into one composite confirmation 
sample.  The confirmation sample was sent to the SIMALABS International analytical laboratory of 
Merrillville, Indiana.  Analytical data sheets and validation memorandum are presented in Appendix E.  
Table 3 presents a comparison of the confirmation soil sample results to applicable remediation objectives.  
Figure 5 presents the confirmation soil sample location.  Confirmation sample CF01-001 was below the 
remediation objective of 0.6 milligrams per liter (mg/l) for both SPLP cyanide and SPLP amenable cyanide 
with detected concentrations of 0.036 mg/l and 0.012 mg/l, respectively. 
 
2.5 MANAGEMENT OF WATER FROM EXCAVATIONS 
No water was encountered during excavation activities.  Therefore, no water was removed from the 
excavations. 
 
2.6 BACKFILLING 
2.6.1 North Portion  
Throughout the course of the excavation of the North Portion of the Site, the area was systematically 
backfilled to prepare for the SVE system.  Backfill consisted of layers of imported sand, coarse aggregate, 
and two sheets of 6-mil polyethylene sheeting.  Imported sand was placed and compacted from 
approximately 2.5 to 3 feet bgs.  The two sheets of 6-mil polyethylene sheeting were layered and installed 
on top of the imported sand at approximately 2.5 feet bgs to minimize short-circuiting of the airflow for 
the SVE system.  Additional imported sand was placed and compacted from approximately 2.0 to 2.5 feet 
bgs.  Finally, imported coarse aggregate was placed on top of the polyethleyne from approximately  
2.0 feet bgs to ground surface.  In addition, imported, non-impacted ¾-inch stone was placed and 
compacted from 0 to 0.5-feet bgs.   
 
In June 2003, an engineered barrier was installed over the uncovered portion of the former 5,000,000-ft3 gas 
holder.  The engineered barrier was installed in order to eliminate exposure to industrial/commercial and 
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construction worker inhalation pathway.  The barrier consisted of a 40 mil HDPE liner which completely 
covered the portion of the gas holder that is located on the Site.  The below ground surface engineered barrier 
is held in place with 2.5 feet of sand and coarse aggregate.   
 
2.6.2 South Portion  
Backfill consisting of sand and/or CA6 was placed and compacted across the site in 1-foot lifts. In 
addition, imported, non-impacted ¾-inch stone was placed and compacted from 0 to 0.5-feet bgs.   
Letters provided by Ozinga Chicago RMS, Inc., Vulcan Materials Company, and Material Service 
Corporation guaranteeing clean material are presented in Appendix F.  Compaction testing was performed 
using 90% modified proctor criteria throughout backfill activities.  Results included wet density, 
moisture, dry density, percent moisture and percent compaction.  Compaction testing was performed by a 
certified Troxler® operator and transporter using a Troxler® surface moisture-density gauge.  Troxler® 
certification is also presented in Appendix F.   
 
2.7 SOIL VAPOR EXTRACTION 
A dual-phase SVE system was installed to reduce volatile concentrations in the soil outside of the former 
5,000,000-ft3 gas holder in the North Portion of the Site.  The main objective of the SVE system was to 
reduce the m,p-xylene concentration in the subsurface soil in the vicinity of soil sample SP33, which was 
identified as source material according to TACO.  Soil sample SP33 (7-8 feet bgs) exceeded the  
m,p-xylene site-specific Csat value of 1,019 mg/kg with a concentration of 1,800 mg/kg.  As presented in 
Section 3.1 of the ROR/RAP (Burns & McDonnell 2003a), site-specific subsurface soil foc data was 
obtained and used to develop site-specific Csat values.  In general, the dual-phase SVE system used at the 
Site provided a vacuum source which created a negative pressure gradient causing air, especially VOC-
laden vapor, and groundwater to flow through the soil pore-space.  At the Site, the VOC-laden vapor 
phase was continuously extracted and treated with granular activated carbon (GAC) before being 
discharged to the atmosphere. 
 
Permits for the SVE system were obtained from both the City of Chicago Department of Environment and 
the Illinois Environmental Protection Agency (Illinois EPA) prior to the construction of the SVE system.   
The City of Chicago, Department of Environment, Pollution Prevention Unit issued an Installation Permit 
(Permit Number 030611549).  The Illinois EPA issued a Joint Construction and Operating Permit (I.D. No. 
031600GOP).  Appendix G contains the SVE permits.   
 
The SVE and passive inlet wells were installed in September 2003 using 6-1/4-inch inside diameter (ID) 
hollow stem augers.  Figure 6 presents the SVE well location map.  Monitoring of the drill cuttings was 
conducted with a photo-ionization detector (PID) during installation.  The wells were constructed of 4-inch 
ID Schedule 40 PVC.  Each 10-foot SVE well was constructed of 5-feet of 0.010-inch factory-slotted screen 
set at a terminus depth of approximately 10 feet below surface grade.  Threaded Schedule 40 polyvinyl 
chloride (PVC) bottom plugs and casing were used to complete the wells to grade.  
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A trailer mounted dual-phase extraction system (10 HP–Liquid Ring Pump) from Maple Leaf 
Environmental Equipment, Ltd. from Ontario, Canada was used at the Site.  The dual-phase extraction 
system consisted of the following major components: control panel, phase separator, transfer pump, and 
liquid ring pump.  In addition to the extraction system, two 55-gallon drums of GAC in series were used 
to treat vapors before discharge to the atmosphere.  The SVE system operated from approximately March 
through October 2004. 
     
Air monitoring activities were conducted during operation of the SVE system to monitor the effectiveness of 
the SVE system and GAC treatment.  During the operation of the SVE system, daily air monitoring was 
conducted and consisted of using a photoionization detector to measure VOC concentrations at sample ports 
located before (pre-GAC) and after (post-GAC) GAC treatment.  In addition, various SVE operational 
parameters (e.g., vapor extractions flow rate, discharge temperature, and pressure readings) were recorded 
daily.  Appendix H contains the SVE system operation and maintenance records.   
 
Ambient air grab samples were collected and analyzed once a week.  The ambient air samples were 
collected in laboratory provided Summa® canisters at sample ports located at the above-mentioned 
locations and were analyzed for Site-specific Hazardous Air Pollutant (HAP) VOC constituents (carbon 
disulfide, 1,1-dichloroethane, dibenzofuran, 2-butanone, 1,1,1-trichloroethane, benzene, trichloroethene, 
toluene, tetrachloroethene, ethylbenzene, styrene, m,p-xylene, o-xylene, chloromethane, and naphthalene) 
by EPA Method TO-15.  In addition, ambient air grab samples were collected and analyzed for 
dibenzofuran and bis(2-ethylhexyl)phthalate using EPA Method 8270C.  Since results from these samples 
were consistently non-detect, analyses of dibenzofuran and bis(2-ethylhexyl)phthalate was discontinued 
before the end of the SVE system operation.  Based on the results from the SVE system, GAC treatment 
reduced vapor concentrations approximately 90 percent before emission to the atmosphere.  Results from 
the pre-GAC and post-GAC air monitoring samples are included in Tables 4 and 5, respectively.  
Analytical results from air monitoring samples are included in Appendix I.  
  
During operation of the SVE system, four sets of GAC drums were used.  The GAC drums were set up on 
March 15, 2004 and were replaced on May 5 and 25 and June 16, 2004.  A total of eight drums of GAC were 
disposed of after completion of the SVE system operation.  Analytical profiles and manifest data for carbon 
disposal are presented in Appendix J.   
 
Water was encountered at the Site during operation of the SVE system.  The dual-phase SVE system was 
extracting both vapor and water from the subsurface.  Therefore it was necessary to connect a 6,900 gallon 
double walled polyethene tank to the SVE system to contain the water during operation of the system.    
During accumulation of the water, four water samples were collected and analyzed for disposal parameters.  
Appendix K contains the analytical results for SVE liquid samples.  The water was periodically removed 
from the tank via vacuum truck and transported offsite to the CID Biological Treatment Facility in Calumet 
City, Illinois.  Approximately 122,098 gallons of water were removed during operation.  Table 6 contains the 
liquid disposal quantities.  Copies of the manifests are included in Appendix L. 
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In addition to air monitoring of the SVE system, post-remediation soil samples were collected to evaluate the 
effectiveness of the SVE system.  After the SVE system operated for approximately 17 weeks, soil samples 
were collected in the vicinity of SP33 and analyzed for TCL VOCs.  The m,p-xylene concentration in soil 
sample SP51C (7-7.5 feet bgs) was below the Csat value of 1,019 mg/kg with a concentration of 920 mg/kg.  
Therefore, the SVE system reduced the m,p-xylene concentration in the vicinity of SP33 by approximately  
49 percent.  Based on these initial post-remediation sampling results, the SVE system was shut down from 
July 10 to 30, 2004 to allow for any rebounding to occur prior to the post-remediation sampling event.  On  
July 28, 2004, post-remediation soil samples were collected according to a random sampling scheme and 
analyzed for TCL VOCs, TCL SVOCs, and priority pollutant metals.  Table 7 presents the post-remediation 
random sampling scheme.  During the sampling event, visually impacted material was encountered; 
therefore, as a conservative measure, three additional subsurface post-remediation soil samples were 
collected.  Appendix M presents the soil probe logs from post-remediation sampling activities.  Figure 7 
presents the post-remediation sample location map.  Analytical results for the post-remediation soil samples 
are presented in Appendix N. 
 
The SVE post-remediation soil samples collected in the North Portion were compared to Tier 1 
industrial/commercial and construction worker inhalation remediation objectives and site-specific Csat 

limits.  As a conservative measure, all samples collected during the post-remediation sampling event were 
evaluated.  Table 8 presents the Tier 1 industrial/commercial soil inhalation exposure route evaluation.  
Benzene, ethylbenzene, xylene, and naphthalene exceeded the Tier 1 industrial/commercial inhalation 
remediation objectives in at least one sample.  However, when the average soil concentrations across the 
North Portion of the Site were evaluated, all average concentrations were below the Tier 1 
industrial/commercial inhalation remediation objectives.  Table 9 presents the Tier 1 construction worker 
soil inhalation exposure route evaluation.  Benzene, ethylbenzene, total xylenes (m,p-xylene and  
o-xylene), and naphthalene exceed the Tier 1 construction worker soil inhalation remediation objectives.  
Figure 8 presents a Tier 1 soil inhalation exceedence map for a construction worker.  Table 10 presents 
the site-specific soil saturation evaluation.  All SVE post-remediation soil samples were below the site-
specific soil saturation limits.    
 
In addition, as a conservative measure, toxicity characteristic leaching procedure (TCLP) and SPLP lead 
analyses were conducted on four SVE post-remediation subsurface soil samples (CF02-001, CF03-002, 
CF04C-001, and CF06E-001) which contained lead concentrations above 400 mg/kg with concentrations 
ranging from 490 mg/kg in CF06E-001 to 7,200 mg/kg in CF03-002.  TCLP lead was detected below the 
standard of 5.0 mg/l in three samples with concentrations ranging from 0.098 mg/l in CF06E-001 to  
1.3 mg/l in CF02-001.  However, soil sample CF03-002 was analyzed three times with concentrations of  
51 mg/l, 17 mg/l, and 4.5 mg/l.  In addition, SPLP lead was detected below the soil migration to 
groundwater screening level of 0.1 mg/l in the three samples with concentrations ranging from non-detect 
in CF04C-001 to 0.056 mg/l in CF06E-001.  Soil sample CF03-002 was analyzed two times with 
concentrations of 0.11 mg/l and 0.017 mg/l with an average concentration of 0.06 mg/l.  Therefore, SPLP 
lead is below the screening level of 0.1 mg/l in soil sample CF03-002. 
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Based on the TCLP lead results for subsurface soil sample CF03-002, a small subsurface area (approximately 
10 feet by 12 feet) in the vicinity of CF03 was excavated to approximately 8 feet bgs in June 2005.  
Composite soil confirmation samples were collected on the sidewalls and floor of the excavation and 
analyzed for total lead and TCLP lead.  The area was excavated until all composite sidewall and floor 
samples were below the TCLP lead remediation objective of 5.0 mg/l.  Figure 9 presents the North Portion 
soil confirmation sample location map.  Table 11 presents the North Portion confirmation samples.  
Analytical results for the North Portion confirmation samples are presented in Appendix N. 
     
During excavation of the lead subsurface area, approximately 26 tons of material was excavated and a waste 
characterization sample was collected.  Appendix O contains the waste characterization results from the lead 
subsurface soil excavation.  The excavated material was manifested and transported to the Waste 
Management CID RDF Facility located in Calumet City, Illinois.  Table 1 presents remedial action disposal 
quantities of special waste.  Remedial action manifests from the lead subsurface excavation are presented in 
Appendix O. 
 
Therefore, the SVE post-remediation soil samples that were collected met the industrial/commercial 
inhalation remediation objectives (with the exception of the construction worker) and site-specific soil 
saturation limits based on the conservative evaluation that included all of the post-remediation samples 
that were collected.  Although the SVE remediation objectives were met, the SVE system operated from 
July 30 to October 2, 2004 to allow for additional reduction of volatiles in the soil.  In addition, TCLP 
lead concentrations in the North Portion of the Site are below the lead toxicity characteristic criterion after 
excavation of the lead subsurface area. 
   
2.8 DEMOBILIZATION AND SITE RESTORATION 
Upon completion of remedial action activities, the following cleanup and site restoration activities were 
performed: 

• Restoration of Site to original grade; 
• Removal of temporary fabric and fencing; 
• Removal of temporary onsite office trailer;  
• Installation of bumper posts around gas lines; 
• Demobilization of equipment used during remedial action activities; and  
• Survey for legal descriptions of North and South Portions. 

 
 

* * * * * 
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3.0  RESULTS 
 
Remedial action activities and the SVE system in the North Portion of the Hawthorne Regulator Station 
removed and treated soil to meet Tier 1 industrial/commercial inhalation remediation objectives and Site-
specific Csat  limits.  In addition, a small subsurface area was excavated to 8 feet bgs in order to meet the lead 
toxicity characteristic criterion. Therefore, identified source material areas were remediated on the North 
Portion of the Site.  However, exceedences of Tier 1 construction worker inhalation remediation objectives 
exist below 3 feet.   
 
Remedial action activities in the South Portion removed surface soil and one subsurface soil hot spot to 
meet Tier 1 soil migration to groundwater remediation objectives.  The Tier 3 Risk Assessment (RA) 
developed in the ROR/RAP was updated and rerun to confirm compliance with the risk-based 
assumptions for the South Portion of the Site.  The updated risk assessment is presented in Appendix P.  
The Tier 3 RA evaluated these scenarios using reasonable maximum exposure (RME) and central 
tendency (CT) estimates.  Both the RME noncarcinogenic hazard index (HI) and the RME carcinogenic 
risk for the utility worker scenarios were acceptable; and therefore, no further action is necessary.  In 
regard to the construction worker scenario, which evaluated risk based on the maximum detected 
concentrations, the carcinogenic RME risk was above the 1x10-6 level of acceptable risk, but the CT risk 
was below 1x10-6.  In general, the construction worker is expected to have most contact with the clean 
backfill areas which include 3 feet across the Site.  The Tier 3 RA of soil should be considered 
acceptable, and no further remediation should be required on the South Portion.  No impacts were 
observed along the property lines.  Figure 10 presents the final excavation map.   

 
 

* * * * * 
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4.0   SPECIAL CONDITIONS 
 
This remedial action is intended to be a final action.  All remaining soil complies with established 
remediation objectives.  A minimum of three feet of clean imported soil exists across the Site for 
industrial/commercial usage of the property.  Future use of the Hawthorne Regulator Station will continue 
to be industrial/commercial; therefore, land use will be limited and special conditions will be applied to 
the Site.  The following special conditions apply to the Site: 
 
North Portion: 

• Future use of the property will be industrial/commercial by institutional control.  
• Soil excavated greater than 3 feet bgs should not be placed within the upper 3 feet of the Site.  

The excavated soil should be placed back below 3 feet or disposed offsite at an approved special 
waste disposal facility. 

• An institutional control shall be imposed in order to maintain and utilize the imported backfill and 
40 mil HDPE liner as an engineered barrier on the portion of the former 5,000,000-ft3 gas holder 
in this portion of the Site. 

• An institutional control will be implemented for construction workers to ensure proper safety 
procedures will be followed in the event that soil is excavated.   

• An institutional control will be implemented by invoking the City of Chicago ordinance that 
prohibits the installation of potable groundwater wells in the future to exclude both the soil and 
groundwater components of the groundwater ingestion pathway. 

 
South Portion: 

• Future use of the property will be industrial/commercial by institutional control;  
• An institutional control will be implemented by invoking the City of Chicago ordinance that 

prohibits the installation of potable groundwater wells in the future to exclude both the soil and 
groundwater components of the groundwater ingestion pathway.  

 
* * * * * 
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5.0 CONCLUSIONS 
 
The remediation objectives established for the Hawthorne Regulator Station Site in the ROR/RAP (Burns 
& McDonnell 2003a) were met as a result of remedial activities as described in Section 2.0 of this report.  
Appendix Q presents the Site base map, which indicates the remediation Site boundary.   
 
In the North Portion, surface soil that exceeded industrial/commercial Tier 1 remediation objectives was 
replaced with imported backfill.  Source material near the former 5,000,000-ft3 gas holder was treated 
with the SVE system to reduce volatile concentrations.  In addition, a small subsurface area was 
excavated to 8 feet bgs in order to meet the lead toxicity characteristic criterion.  Therefore, source 
material no longer exists on the North Portion of the Site.  Remaining subsurface soil meets Tier 1 
industrial/commercial worker soil inhalation remediation objectives and Site-specific soil saturation 
limits.  In addition, construction worker restrictions will be implemented as an institutional control for 
soil below 3 feet across the North Portion of the Site. 
 
In the South Portion, all surface soil that exceeded industrial/commercial Tier 1 remediation objectives 
was replaced with imported backfill.  Remaining subsurface soil down to 10 feet bgs meets 
industrial/commercial worker Tier 1 remediation objectives and construction worker Tier 3 remediation 
objectives.  
 
With the implementation of the special conditions discussed in Section 4.0 of this report, no further 
remediation is necessary at the Hawthorne Regulator Station, and a comprehensive NFR letter is 
anticipated for industrial/commercial use with construction worker restrictions on the North Portion of the 
Site and a comprehensive No Further Remediation letter is anticipated for industrial/commercial use on 
the South portion of the Site. 
 

* * * * * 
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Table 1
Special Waste Disposal Quantities

Remedial Action
Hawthorne Regulator Station

Date Manifest Volume Daily Total Running Total
Number (tons) (tons) (tons)

5/14/2003 10663524 22.945  
10663525 41.840 64.785 64.785

5/15/2003 10663526 61.415 61.415 126.2
5/16/2003 10663527 76.370 76.370 202.57
5/19/2003 10663528 51.445 51.445 254.015
5/20/2003 10663529 74.720 74.720 328.735
5/21/2003 10663530 54.015 54.015 382.75
5/22/2003 10663531 74.850 74.850 457.6
5/23/2003 10663532 20.970

10663533 23.860 44.830 502.43
5/28/2003 10663534 51.545 51.545 553.975
5/29/2003 10663535 52.635 52.635 606.61
6/2/2003 10663536 55.615 55.615 662.225
6/4/2003 10663537 74.860

10663538 17.470 92.330 754.555
6/5/2003 10663539 67.270 67.270 821.825
6/6/2003 10663540 68.440

10663541 79.090 147.530 969.355
6/9/2003 10663542 50.445 50.445 1019.8
6/10/2003 10663543 69.460

10663544 75.640 145.100 1164.9
6/16/2003 10663545 68.090 68.090 1232.99
6/17/2003 10663546 70.710 70.710 1303.7
6/18/2003 10663547 72.450 72.450 1376.15
6/19/2003 10663548 36.370 36.370 1412.52
6/20/2003 10663549 55.915 55.915 1468.435
6/23/2003 10663550 78.320 78.320 1546.755
6/24/2003 10663551 56.965

10663552 20.270 77.235 1623.99
6/25/2003 10663553 73.470

10663554 68.835 142.305 1766.295
6/26/2003 10663555 66.570

10663556 67.230
10663557 77.970 211.770 1978.065

6/27/2003 10663558 74.965
10663559 66.550 141.515 2119.58

6/30/2003 10663560 75.460
10663561 80.090
10663562 71.190 226.740 2346.32
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Table 1 (continued)
Special Waste Disposal Quantities

Remedial Action
Hawthorne Regulator Station

Date Manifest Volume Daily Total Running Total
Number (tons) (tons) (tons)

7/3/2003 10663563 69.250 69.250 2415.57
7/7/2003 10663564 67.780

10663565 58.050 125.830 2541.4
7/9/2003 10663566 70.120

10663567 69.810 139.930 2681.33
7/10/2003 10663568 61.465

10663569 50.180 111.645 2792.975
7/11/2003 10663570 57.115

10663571 53.090
10663572 57.790 167.995 2960.97

7/14/2003 10663573 75.810
10663574 77.455 153.265 3114.235

7/15/2003 10663575 49.855 49.855 3164.09
7/22/2005 11763901 12.190

17763902 13.960 26.150 3190.240
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Table 2 
Asbestos Analytical Results 

Hawthorne Regulator station 
 

 
Location and Description of ACM 
 

 
Friable (F) 

or Non-
Friable (NF) 

 
Sample 
Number 

 
Analytical Results 

(% asbestos) 

 
8 foot exposed pipe length with black 
canvas over tar on 2-inch diameter pipe 

NF 

NF 

NF 

PWA-001 

PWA-002 

PWA-003 

Chrysotile - 10-15% 

NA 

NA 

 
Black tar on set of 6-inch diameter  
MGP lines to holder 

NF 

NF 

NF 

PWB-001 

PWB-002 

PWB-003 

ND 

ND 

ND 

 
Tar and canvas on large diameter  
(~30-inch) gas line 

NF 

NF 

NF 

PWC-001 

PWC-002 

PWC-003 

ND 

ND 

ND 

 
Notes: 
1) Material location was based on visual observations in accessible areas. 
2) ACM – Asbestos containing material. 
3) NA – Not analyzed. 
4) ND – Non-detect. 
 



Table 3
South Portion Confirmation Sample

Tier 1 Screening: Soil Migration to Groundwater Exposure Route
Class II Groundwater

Hawthorne Regulator Station

Tier 1 Sample/depth
Screening CF01-001

Compound/Analyte Level 4.5'
SPLP Inorganics (mg/L)

Total Cyanide 0.6
Amenable Cyanide 0.6

0.036
0.012
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Table 4
Pre-Granular Activated Carbon Treatment Air Monitoring

SVE Activities
Hawthorne Regulator Station

Date Sampled and Concentration
Week 1 Week 2 Week 3 Week 4 Week 5 Week 6 Week 7 Week 8 Week 9 Week 10

Constituents 3/18/2004 3/25/2004 4/1/2004 4/8/2004 4/15/2004 4/22/2004 4/29/2004 5/6/2004 5/13/2004 5/20/2004

Volatile Organic Compounds (µg/std. m3)
Carbon disulfide 32 J* 31 J* 41 U 50.6 44 U 170 U 190 U 5.38 44 U 2.5 U
1,1-Dichloroethane 51 U 55 U 58 U 58 U 58 U 240 U 260 U 5.35 62 U 3.4 U
2-Butanone 37 U 40 U 42 U 45 U 45 U 180 UJ 200 UJ 3.6 48 U 2.6 U
1,1,1-Trichloroethane 520 460 322 383 244 320 U 350 U 216 83 U 111
Benzene 770 470 455 942 1010      1100 210 U 114 49 U 55 U
Trichloroethene 27 J* 41 J* 76 U 76 U 76 U 320 U 350 U 45.3 82 U 4.5 U
Toluene 300 210 234 498 536 575 250 U 69 138 49.8
Tetrachloroethene 23 J* 92 U 97 U 97 U 97 U 400 U 440 U 19.3 100 U 5.7 U
Ethylbenzene 2500 1500 1500 4860 6180 4150 750 J 335 190 88.3
m,p-Xylene 850 910 1100 2070 2600 3220 662 J 260 750 140 U
Styrene 17 BJ* 58 U 61 U 65 U 65 U 260 U 290 U 3.5 U 69 U 3.8 U
o-Xylene 970 860 1020 1770 2070 2380 530 J 230 388 75 U
Chloromethane 26 U 28 U 27 U 27 U 29 U 120 U 130 U 1.6 U 29 U 1.7 U
Naphthalene 1500 1900 7460 6920 8520 1600 1540 J 2020 1490 1650
Total VOCs 7623 6655 12493 17862 21574 15035 6152 3328 3522 2193

Semivolatile Organic Compounds (µg/PUF)
Dibenzofuran 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
Bis(2-ethylhaxyl)phthalate 42 5 J 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
Notes:

1)  µg/std. m3 - micrograms per standard cubic meter.
2)  J* - Indicates the compound was detected below the reporting limit.
3)  U - Indicates the compound was not detected; the associated value is the sample reporting limit. 
4)  B - Indicates the compound was detected in the method blank below the quantitation limit.

5)  J - Indicates an estimated value.
6)  µg/PUF - micrograms per PUF
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Table 4 (continued)
Pre-Granular Activated Carbon Treatment Air Monitoring

SVE Activities
Hawthorne Regulator Station

Date Sampled and Concentration
Week 11 Week 12 Week 13 Week 14 Week 15 Week 16 Week 17 Week 18 Week 19 Week 20

Constituents 5/27/2004 6/3/2004 6/10/2004 6/17/2004 6/24/2004 7/1/2004 7/8/2004 8/5/2004 8/12/2004 8/19/2004

Volatile Organic Compounds (µg/std. m3)
Carbon disulfide 2.5 U 7.28 2.2 U 9.81 2.2 U 9.18 5.38 44 U 6.65 24 U
1,1-Dichloroethane 4.07 3.79 5.35 7.41 5.76 5.76 3 U 58 U 3.91 33 U
2-Butanone 10.5 21 2.3 U 9.89 2.3 U 2.5 U 2.4 U 132 2.5 U 25 U
1,1,1-Trichloroethane 177 128 155 211 177 94.3 66.6 J 194 161 144
Benzene 188 143 58 U 8.12 2.3 U 179 2.4 UJ 153 2.6 U 120
Trichloroethene 52.4 36.6 29 32.2 20.8 16.4 8.19 76 U 15.8 44 U
Toluene 99.6 103 53.6 30.3 4.21 49.8 2.8 UJ 76.6 3.1 U 38.3
Tetrachloroethene 20 15.2 16.5 20.7 15.9 29.6 6.2 97 U 6.48 55 U
Ethylbenzene 486 441 159 12.4 3.2 U 530 3.3 U 530 3.5 U 574
m,p-Xylene 486 340 252 36.6 10.6 371 6.2 U 199 6.6 U 150
Styrene 3.85 3.3 U 6.5 3.7 U 3.3 U 11.3 3.4 U 65 U 3.7 U 37 U
o-Xylene 335 269 124 11.5 3.2 U 296 3.3 UJ 260 3.5 U 221
Chloromethane 1.7 U 1.4 U 1.4 U 1.6 U 1.4 U 1.6 U 1.5 U 29 U 1.6 U 16 U
Naphthalene 4530 4370 692 192 1440 6390 3.8 U 2770 692 4470
Total VOCs 6397 5883 1557 587 1692 7986 118 4684 913 5951

Semivolatile Organic Compounds (µg/PUF)
Dibenzofuran NS NS NS NS 10 U NS NS NS NS NS
Bis(2-ethylhaxyl)phthalate NS NS NS NS 10 U NS NS NS NS NS
Notes:

1)  µg/std. m3 - micrograms per standard cubic meter.
2)  U - Indicates the compound was not detected; the associated value is the sample reporting limit. 
3)  J - Indicates an estimated value.

4)  µg/PUF - micrograms per PUF
5)  NS - Not scheduled to be sampled.
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Table 4 (continued)
Pre-Granular Activated Carbon Treatment Air Monitoring

SVE Activities
Hawthorne Regulator Station

Week 21 Week 22 Week 23 Week 24 Week 25 Week 26
Constituents 8/26/2004 9/2/2004 9/9/2004 9/16/2004 9/23/2004 9/30/2004

Volatile Organic Compounds (µg/std. m3)
Carbon disulfide 12.7 J 5.38 3.13 5.7 9.5 U 12 U
1,1-Dichloroethane 32.1 J 15.2 3.66 21.8 27 22
2-Butanone 2.4 U 2.4 U 3.6 4.8 23 U 28 U
1,1,1-Trichloroethane 227 J 721 122 777 330 820
Benzene 64.9 J 211 32.5 779 150 210
Trichloroethene 109 J 137 31.7 191 57 240
Toluene 91.9 69 27.2 111 54 59
Tetrachloroethene 29.6 J 82.7 10.3 96.5 21 U 73
Ethylbenzene 260 J 795 97.1 1680 490 750
m,p-Xylene 130 UJ 225 43.7 2160 130 190
Styrene 4.29 J 6.5 3.4 U 6.06 13 U 16 U
o-Xylene 97.1 J 335 44.1 1020 190 280
Chloromethane 1.5 U 1.6 U 1.5 U 1.6 U 16 U 20 U
Naphthalene 2080 J 12200 9590 25000 780 1800
Total VOCs 3142 14807 10014 31854 2291 4520

Semivolatile Organic Compounds (µg/PUF)
Dibenzofuran NS NS NS NS NS NS
Bis(2-ethylhaxyl)phthalate NS NS NS NS NS NS
Notes:

1)  µg/std. m3 - micrograms per standard cubic meter.
2)  U - Indicates the compound was not detected; the associated value is the sample reporting limit. 
3)  J - Indicates an estimated value.

4)  µg/PUF - micrograms per PUF.
5)  NS - Not scheduled to be sampled.
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Table 5
Post-Granular Activated Carbon Treatment Air Monitoring

SVE Activities
Hawthorne Regulator Station

Date Sampled and Concentration
Week 1 Week 2 Week 3 Week 4 Week 5 Week 6 Week 7 Week 8 Week 9 Week 10

Constituents 3/18/2004 3/25/2004 4/1/2004 4/8/2004 4/15/2004 4/22/2004 4/29/2004 5/6/2004 5/13/2004 5/20/2004
Volatile Organic Compounds (µg/std. m3)

Carbon disulfide 4.0 U 3.7 J* 2.09 U 6.01 2.1 U 3.8 4.12 2.4 U 2.3 U 2.4 U
1,1-Dichloroethane 5.1 U 5.5 U 2.8 U 2.9 U 2.9 U 2.8 U 3.2 U 3.3 U 3 U 3.3 U
2-Butanone 6.3 8.8 3.3 7.49 2.2 U 3.3 J 2.4 UJ 2.5 U 2.4 U 4.2
1,1,1-Trichloroethane 6.9 U 24 6.66 3.9 U 3.9 U 3.8 U 4.3 U 4.4 U 4.1 U 4.4 U
Benzene 13 2.1 J* 6.49 8.12 2.3 U 8.44 2.5 U 2.6 U 2.4 U 2.6 U
Trichloroethene 6.8 U 7.3 U 3.7 U 3.8 U 3.8 U 3.7 U 4.2 U 4.4 U 4 U 4.4 U
Toluene 5.6 5.1 U 3.64 4.98 2.7 U 4.98 2.9 U 3.1 U 2.8 U 3.1 U
Tetrachloroethene 8.6 U 9.2 U 4.7 U 4.8 U 4.8 U 4.7 U 5.3 U 5.5 U 5.1 U 5.5 U
Ethylbenzene 1.8 J* 5.9 U 28.2 32.2 3.1 U 30.5 3.44 J 3.5 U 3.3 U 3.5 U
m,p-Xylene 5.5 U 5.9 U 21.2 39.3 5.7 U 29.1 14.6 J 6.6 U 6.2 U 6.6 U
Styrene 16 B 5.8 U 3.1 U 3.2 U 3.2 U 3.1 U 3.5 U 3.7 U 3.4 U 3.7 U
o-Xylene 0.78 J* 5.9 U 19 28.7 3.1 U 21.6 4.86 J 3.5 U 3.3 U 3.5 U
Chloromethane 1.4 J* 2.8 U 1.4 U 1.4 U 1.4 U 1.4 U 1.6 U 1.6 U 1.5 U 1.6 U
Naphthalene 190 38 101 107 6.92 101 10.1 J 1490 53.3 117
Total VOCs 272 130 207 254 48 222 67 1537 97 166

Semivolatile Organic Compounds (µg/PUF)
Dibenzofuran 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
Bis(2-ethylhaxyl)phthalate 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
Notes:

1)  µg/std. m3 - micrograms per standard cubic meter.
2)  U - Indicates the compound was not detected; the associated value is the sample reporting limit. 

3)  J* - Indicates the compound was detected below the reporting limit.
4)  B - Indicates the compound was detected in the method blank below the quantitation limit.

5)  J - Indicates an estimated value.
6)  µg/PUF - micrograms per PUF
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Table 5 (continued)
Post-Granular Activated Carbon Treatment Air Monitoring

SVE Activities
Hawthorne Regulator Station

Date Sampled and Concentration
Week 11 Week 12 Week 13 Week 14 Week 15 Week 16 Week 17 Week 18 Week 19 Week 20

Constituents 5/27/2004 6/3/2004 6/10/2004 6/17/2004 6/24/2004 7/1/2004 7/8/2004 8/5/2004 8/12/2004 8/19/2004
Volatile Organic Compounds (µg/std. m3)

Carbon disulfide 47 U 2.2 U 2.2 U 2.4 U 5.7 2.3 U 2.2 U 2.3 U 2.2 U 2.3 U
1,1-Dichloroethane 62 U 3 U 3 U 3.3 U 3 U 3.2 U 3 U 3.2 U 3 U 3.2 U
2-Butanone 780 U 4.8 2.3 U 2.5 U 5.7 4.8 2.3 U 8.09 3.3 2.4 U
1,1,1-Trichloroethane 83 U 4 U 4 U 4.4 U 4.1 U 4.3 U 4 UJ 4.3 U 4 U 4.3 U
Benzene 1560 2.3 U 2.3 U 4.55 2.4 U 2.5 U 3.57 J 2.5 U 2.4 U 12
Trichloroethene 82 U 3.9 U 3.9 U 4.4 U 4 U 4.2 U 3.9 U 4.2 U 4 U 4.2 U
Toluene 960 U 6.51 6.13 7.66 11.5 6.51 27.6 J 2.9 U 2.8 U 9.58
Tetrachloroethene 100 U 5 U 5 U 5.5 U 5.1 U 5.3 U 5 U 5.3 U 5 U 5.3 U
Ethylbenzene 411 3.2 U 3.2 U 3.5 U 15.9 6.18 6.18 3.4 U 3.2 U 3.4 U
m,p-Xylene 2100 U 15.9 10.6 12.4 37.1 14.1 29.1 6.6 U 6.2 U 7.5
Styrene 69 U 3.3 U 3.3 U 3.7 U 5.63 3.5 U 3.3 U 3.5 U 3.4 U 3.5 U
o-Xylene 1100 U 5.74 3.2 U 4.86 11.5 5.74 11.9 J 3.4 U 3.2 U 3.4 U
Chloromethane 31 U 1.4 U 1.4 U 1.6 U 1.5 U 2.52 1.4 U 1.6 U 1.5 U 1.6 U
Naphthalene 304 29.8 144 10.1 128 29.8 117 45.8 117 133
Total VOCs 7689 91 195 71 241 95 220 97 161 196

Semivolatile Organic Compounds (µg/PUF)
Dibenzofuran 10 U NS NS NS 10 U NS NS NS NS NS
Bis(2-ethylhaxyl)phthalate 10 U NS NS NS 10 U NS NS NS NS NS
Notes:

1)  µg/std. m3 - micrograms per standard cubic meter.
2)  U - Indicates the compound was not detected; the associated value is the sample reporting limit. 

3)  J - Indicates an estimated value.
4)  µg/PUF - micrograms per PUF
5)  NS - Not scheduled to be sampled.
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Table 5 (continued)
Post-Granular Activated Carbon Treatment Air Monitoring

SVE Activities
Hawthorne Regulator Station

Date Sampled and Concentration
Week 21 Week 22 Week 23 Week 24 Week 25 Week 26

Constituents 8/26/2004 9/2/2004 9/9/2004 9/16/2004 9/23/2004 9/30/2004
Volatile Organic Compounds (µg/std. m3)

Carbon disulfide 2.4 U 4.12 4.75 5.7 4.3 5.4
1,1-Dichloroethane 3.3 U 5.76 6.58 14.4 22 26
2-Butanone 2.5 U 10.2 5.4 2.4 U 4.1 U 8.5 U
1,1,1-Trichloroethane 4.4 U 47.7 36.1 66.6 280 720
Benzene 2.6 U 2.5 U 2.4 U 2.4 U 1.8 U 3.7 U
Trichloroethene 4.4 U 4.2 U 4 U 4 U 3.0 U 6.2 U
Toluene 3.1 U 2.9 U 2.8 U 2.8 U 4.0 5.1
Tetrachloroethene 5.5 U 5.3 U 5.1 U 5.1 U 36 7.9 U
Ethylbenzene 3.5 U 3.4 U 3.3 U 3.3 U 2.4 U 5.0 U
m,p-Xylene 6.6 U 6.6 U 8.83 6.2 U 2.4 U 5.0 U
Styrene 3.7 U 3.5 U 3.4 U 3.4 U 2.3 U 4.9 U
o-Xylene 3.5 U 3.4 U 3.3 U 3.3 U 2.4 U 5.0 U
Chloromethane 1.6 U 1.6 U 1.5 U 1.5 U 2.8 U 6.0 U
Naphthalene 12.2 495 128 95.9 2.9 U 6.1 U
Total VOCs 59 596 215 217 370 815

Semivolatile Organic Compounds (µg/PUF)
Dibenzofuran NS NS NS NS NS NS
Bis(2-ethylhaxyl)phthalate NS NS NS NS NS NS
Notes:

1)  µg/std. m3 - micrograms per standard cubic meter.
2)  U - Indicates the compound was not detected; the associated value is the sample reporting limit. 

3)  µg/PUF - micrograms per PUF
4)  NS - Not scheduled to be sampled.
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Table 6
Estimated Water Disposal Quantities

SVE System - Remedial Activities
Hawthorne Regulator Station

Date Manifest Estimated Volume
Number (Gallons)

3/15/2004 10806315 3,450
3/19/2004 10806316 3,850
3/25/2004 10832105 5,050
3/30/2004 10832219 5,225
4/2/2004 10832220 3,050
4/6/2004 10832221 3,325

4/13/2004 10832222 4,900
4/22/2004 10832223 5,400
4/28/2004 10832224 4,200
5/5/2004 10832226 4,475

5/12/2004 10832227 2,950
5/19/2004 10832228 5,400
5/25/2004 10832229 5,500
5/28/2004 10832230 3,800
6/1/2004 10832231 3,800
6/4/2004 10832232 3,000

6/11/2004 10832233 3,000
6/15/2004 10832234 3,000
6/24/2004 10832235 4,138
7/2/2004 10832236 1,785
7/8/2004 10832237 4,000
8/3/2004 10832238 3,000
8/9/2004 10832239 4,100

8/19/2004 10832240 4,300
8/27/2004 10832241 3,800
9/2/2004 10832242 5,400
9/8/2004 10832243 5,200

9/15/2004 10832244 3,800
9/22/2004 10832245 4,000
9/30/2004 10832246 4,200
10/8/2004 10832247 1,000

Estimated Total Volume:  122,098
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Table 7 

SVE Post-Remediation Random Sampling Scheme 
Hawthorne Regulator Station 

 
 

 
Sample 

Location 

 
Minimum 

Depth* 
(ft bgs) 

 
Maximum 
Depth** 
(ft bgs) 

 
 

Random 
Number 

Designed 
Sampling 

Depth 
(ft bgs) 

 
Sampling 
Interval  
(ft bgs) 

CF02      
Sample 1 3 8.5 0.711 6.9 6-7 

      
CF03      

Sample 1 3 8 0.920 7.6 7-8 
      

CF04      
Sample 1 3 8 0.155 3.8 3-4 

      
CF05      

Sample 1 3 12.5 0.706 9.7 9-10 
      

CF06      
Sample 1 3 12 0.266 5.4 5-6 

      
CF07      

Sample1 3 12.5 0.591 8.6 8-9 
 
Notes: 
1) Random Sampling across the Depth (i.e., a single randomly selected location) defined in USEPA 1989, Methods for Evaluating the 
Attainment of Cleanup Standards, Vol 1: Soil and Solid Media.  EPA 230/02-89-042. 
2) * Top 3 feet of soil will be excavated and therefore this portion of soil is excluded from sampling. 
3) ** The depth to the native clay from the ground surface.  No samples are to be collected below the native clay. 
4) Design Sampling Depth = (Maximum Depth – Minimum Depth) x Random Number + Minimum Depth 
  



Table 8
SVE Post-Remediation Subsurface Soil Samples Analytical Results

Industrial/Commercial Worker Inhalation Exposure Route Evaluation
Hawthorne Regulator Station

Tier 1 Sample Location and Depth (feet below ground surface)/Concentration
Remediation SP51B-001 SP51C-001 CF02-001 CF03-001

Compound/Analyte Objectives 7-7.5 7-7.5 6-7 7-8
TCL Volatiles (mg/kg)

Acetone 100,000 2.6 U 2.3 U 0.034 U 0.026 U
Benzene 1.6 2 0.92 0.0068 U 0.0052 U
Bromodichloromethane 3,000 0.52 U 0.46 U 0.0068 U 0.0052 U
Bromoform 100 0.52 U 0.46 U 0.0068 U 0.0052 U
Bromomethane 15 1 U 0.92 U 0.014 U 0.01 U
2-Butanone  -- 1 U 0.92 U 0.014 U 0.01 U
Carbon Disulfide 720 0.52 U 1.9 0.0068 U 0.0052 U
Carbon Tetrachloride 0.64 0.52 U 0.46 U 0.0068 U 0.0052 U
Chlorobenzene 210 0.52 U 0.46 U 0.0068 U 0.0052 U
Chloroethane  -- 1 U 0.92 U 0.014 U 0.01 U
Chloroform 0.54 0.52 U 0.46 U 0.0068 U 0.0052 U
Chloromethane  -- 1 U 0.92 U 0.014 U 0.01 U
Dibromochloromethane 1,300 0.52 U 0.46 U 0.0068 U 0.0052 U
1,1-Dichloroethane 1,700 0.52 U 0.46 U 0.0068 U 0.0052 U
1,2-Dichloroethane 0.70 0.52 U 0.46 U 0.0068 U 0.0052 U
1,1-Dichloroethene 1,500 0.52 U 0.46 U 0.0068 U 0.0052 U
cis-1,2-Dichloroethene 1,200 0.52 U 0.46 U 0.0068 U 0.0052 U
trans-1,2-Dichloroethene 3,100 0.52 U 0.46 U 0.0068 U 0.0052 U
1,2-Dichloropropane 23 0.52 U 0.46 U 0.0068 U 0.0052 U
cis-1,3-Dichloropropene 2.1 0.52 U 0.46 U 0.0068 U 0.0052 U
trans-1,3-Dichloropropene 2.1 0.52 U 0.46 U 0.0068 U 0.0052 U
Ethylbenzene 400 26 450 0.0068 U 0.0052 U
2-Hexanone  -- 1 U 0.92 U 0.014 U 0.01 U
4-Methyl-2-Pentanone  -- 1 U 0.92 U 0.014 U 0.01 U
Methylene Chloride 24 1 U 0.92 U 0.014 U 0.01 U
Methyl tert-butyl ether 8,800 0.52 U 0.46 U 0.0068 U 0.0052 U
Styrene 1,500 0.52 U 0.46 U 0.0068 U 0.0052 U
1,1,2,2-Tetrachloroethane  -- 0.52 U 0.46 U 0.0068 U 0.0052 U
Tetrachloroethene 20 0.52 U 0.46 U 0.0068 U 0.0052 U
Toluene 650 0.52 U 1.7 0.0068 U 0.0052 U
1,1,1-Trichloroethane 1,200 0.52 U 0.46 U 0.0068 U 0.0052 U
1,1,2-Trichloroethane 1,800 0.52 U 0.46 U 0.0068 U 0.0052 U
Trichloroethene 8.9 0.52 U 0.46 U 0.0068 U 0.0052 U
Vinyl Chloride 1.1 0.52 U 0.46 U 0.0068 U 0.0052 U
m,p-Xylene 320 60 920 0.0068 U 0.0052 U
o-Xylene 320 13 63 0.0068 U 0.0052 U
Xylenes, Total 320 73 980 0.014 U 0.01 U
Notes:
(1)  U - Indicates compound/analyte was analyzed for but not detected, the associated value is the sample reporting limit.    
(2)  -- Toxicity criteria not available for exposure route.
(3)  Shaded value exceeds Tier 1 remediation objectives.
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Table 8 (Continued)
SVE Post-Remediation Subsurface Soil Samples Analytical Results

Industrial/Commercial Worker Inhalation Exposure Route Evaluation
Hawthorne Regulator Station

Tier 1 Sample Location and Depth (feet below ground surface)/Concentration
Remediation SP51B-001 SP51C-001 CF02-001 CF03-001

Compound/Analyte Objectives 7-7.5 7-7.5 6-7 7-8
TCL Semivolatiles (mg/kg)

Aniline  -- NA NA 0.44 U 0.39 U
Benzidine  -- NA NA 0.44 U 0.39 U
Benzoic acid  -- NA NA 2.1 U 1.9 U
Benzyl alcohol  -- NA NA 0.44 U 0.39 U
Bis(2-chloroethoxy)methane  -- NA NA 0.44 U 0.39 U
Bis(2-chloroethyl)ether 0.47 NA NA 0.44 U 0.39 U
Bis(2-ethylhexyl)phthalate 31,000 NA NA 0.44 U 0.39 U
4-Bromophenyl phenyl ether  -- NA NA 0.44 U 0.39 U
Butyl benzyl phthalate 930 NA NA 0.44 U 0.39 U
Carbazole -- NA NA 0.44 U 0.39 U
4-Chloro-3-methylphenol  -- NA NA 0.44 U 0.39 U
4-Chloroaniline -- NA NA 0.44 U 0.39 U
2-Chloronaphthalene  -- NA NA 0.44 U 0.39 U
2-Chlorophenol 53,000 NA NA 0.44 U 0.39 U
4-Chlorophenyl phenyl ether  -- NA NA 0.44 U 0.39 U
Dibenzofuran  -- NA NA 0.44 U 0.39 U
1,2-Dichlorobenzene 560 NA NA 0.44 U 0.39 U
1,3-Dichlorobenzene  -- NA NA 0.44 U 0.39 U
1,4-Dichlorobenzene 17,000 NA NA 0.44 U 0.39 U
3,3´-Dichlorobenzidine -- NA NA 0.89 U 0.78 U
Diethyl phthalate 2,000 NA NA 0.44 U 0.39 U
Dimethyl phthalate  -- NA NA 0.44 U 0.39 U
Di-n-butyl phthalate 2,300 NA NA 0.44 U 0.39 U
2,4-Dichlorophenol  -- NA NA 0.44 U 0.39 U
2,4-Dimethylphenol -- NA NA 0.44 U 0.39 U
4,6-Dinitro-2-methylphenol  -- NA NA 2.1 U 1.9 U
2,4-Dinitrophenol -- NA NA 2.1 U 1.9 U
2,4-Dinitrotoluene -- NA NA 0.44 U 0.39 U
2,6-Dinitrotoluene -- NA NA 0.44 U 0.39 U
Di-n-octyl phthalate 10,000 NA NA 0.44 U 0.39 U
Hexachlorobenzene 1.8 NA NA 0.44 U 0.39 U
Hexachlorobutadiene  -- NA NA 0.44 U 0.39 U
Hexachlorocyclopentadiene 16 NA NA 0.44 U 0.39 U
Hexachloroethane -- NA NA 0.44 U 0.39 U
Isophorone 4,600 NA NA 0.44 U 0.39 U
2-Methylnaphthalene  -- NA NA 0.44 U 0.39 U
2-Methylphenol -- NA NA 0.44 U 0.39 U
4-Methylphenol  -- NA NA 0.44 U 0.39 U
2-Nitroaniline  -- NA NA 2.1 U 1.9 U
3-Nitroaniline  -- NA NA 2.1 U 1.9 U
4-Nitroaniline  -- NA NA 2.1 U 1.9 U
Nitrobenzene 140 NA NA 0.44 U 0.39 U
2-Nitrophenol  -- NA NA 0.44 U 0.39 U
4-Nitrophenol  -- NA NA 2.1 U 1.9 U
N-Nitrosodimethylamine  -- NA NA 0.44 U 0.39 U
N-Nitrosodi-n-propylamine -- NA NA 0.44 U 0.39 U
N-Nitrosodiphenylamine -- NA NA 0.44 U 0.39 U
2, 2'-oxybis(1-Chloropropane)  -- NA NA 0.44 U 0.39 U
Pentachlorophenol -- NA NA 2.1 U 1.9 U
Phenol -- NA NA 0.44 U 0.39 U
Pyridine  -- NA NA 0.44 U 0.39 U
1,2,4-Trichlorobenzene 3,200 NA NA 0.44 U 0.39 U
2,4,5-Trichlorophenol -- NA NA 0.89 U 0.78 U
2,4,6-Trichlorophenol 390 NA NA 0.44 U 0.39 U
Notes:
(1)  U - Indicates compound/analyte was analyzed for but not detected, the associated value is the sample reporting limit.    
(2)  -- Toxicity criteria not available for exposure route.
(3) NA - Not Analyzed.
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Table 8 (Continued)
SVE Post-Remediation Subsurface Soil Samples Analytical Results

Industrial/Commercial Worker Inhalation Exposure Route Evaluation
Hawthorne Regulator Station

Tier 1 Sample Location and Depth (feet below ground surface)/Concentration
Remediation SP51B-001 SP51C-001 CF02-001 CF03-001

Compound/Analyte Objectives 7-7.5 7-7.5 6-7 7-8
PAHs (mg/kg)

Acenaphthene -- NA NA 0.69 0.13
Acenaphthylene  -- NA NA 0.22 0.11
Anthracene  -- NA NA 2.6 0.27
Benzo(a)anthracene  -- NA NA 6.4 0.9
Benzo(b)fluoranthene  -- NA NA 7.7 0.68
Benzo(k)fluoranthene  -- NA NA 2.5 0.7
Benzo(g,h,i)perylene  -- NA NA 4.4 0.58
Benzo(a)pyrene  -- NA NA 7 1.1
Chrysene  -- NA NA 4.9 0.92
Dibenzo(a,h)anthracene  -- NA NA 1 0.073
Fluoranthene  -- NA NA 12 1.9
Fluorene  -- NA NA 0.9 0.2
Indeno(1,2,3-cd)pyrene -- NA NA 3.3 0.42
Naphthalene 270 NA NA 0.54 0.077
Phenanthrene  -- NA NA 7.5 0.88
Pyrene -- NA NA 14 2.2

Priority Pollutant Metals and Total Cyanide (mg/kg)
Antimony -- NA NA 11 3.4 U
Arsenic 1,200 NA NA 31 5.2
Beryllium 2,100 NA NA 0.71 0.57 U
Cadmium 2,800 NA NA 3.6 0.57 U
Chromium 420 NA NA 39 15
Copper -- NA NA 4100 24
Lead -- NA NA 890 280
Mercury 540,000 NA NA 0.83 0.029 U
Nickel 21,000 NA NA 19 24
Selenium -- NA NA 1.8 1.1 U
Silver -- NA NA 1.3 U 1.1 U
Thallium -- NA NA 1.3 U 1.1 U
Zinc -- NA NA 770 57
Total Cyanide -- NA NA 0.34 U 0.3 U
Notes:
(1)  U - Indicates compound/analyte was analyzed for but not detected, the associated value is the sample reporting limit.    
(2)  -- Toxicity criteria not available for exposure route.
(3) NA - Not Analyzed.
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Table 8 (Continued)
SVE Post-Remediation Subsurface Soil Samples Analytical Results

Industrial/Commercial Worker Inhalation Exposure Route Evaluation
Hawthorne Regulator Station

Tier 1 Sample Location and Depth (feet below ground surface)/Concentration
Remediation CF03-002 CF04C-001 CF04D-001

Compound/Analyte Objectives 6-7 7-8 3-4
TCL Volatiles (mg/kg)

Acetone 100,000 0.056 U 2.2 U 0.029 U 0.025 U
Benzene 1.6 0.011 U 0.58 2.7 0.005 U
Bromodichloromethane 3,000 0.011 U 0.45 U 0.0058 U 0.005 U
Bromoform 100 0.011 U 0.45 U 0.0058 U 0.005 U
Bromomethane 15 0.022 U 0.89 U 0.012 U 0.01 U
2-Butanone  -- 0.022 U 0.89 U 0.012 U 0.01 U
Carbon Disulfide 720 0.011 U 3.8 0.0058 U 0.005 U
Carbon Tetrachloride 0.64 0.011 U 0.45 U 0.0058 U 0.005 U
Chlorobenzene 210 0.011 U 0.45 U 0.0058 U 0.005 U
Chloroethane  -- 0.022 U 0.89 U 0.012 U 0.01 U
Chloroform 0.54 0.011 U 0.45 U 0.0058 U 0.005 U
Chloromethane  -- 0.011 U 0.45 U 0.012 U 0.01 U
Dibromochloromethane 1,300 0.011 U 0.45 U 0.0058 U 0.005 U
1,1-Dichloroethane 1,700 0.011 U 0.45 U 0.0058 U 0.005 U
1,2-Dichloroethane 0.70 0.011 U 0.45 U 0.0058 U 0.005 U
1,1-Dichloroethene 1,500 0.011 U 0.45 U 0.0058 U 0.005 U
cis-1,2-Dichloroethene 1,200 0.011 U 0.45 U 0.0058 U 0.005 U
trans-1,2-Dichloroethene 3,100 0.011 U 0.45 U 0.0058 U 0.005 U
1,2-Dichloropropane 23 0.011 U 0.45 U 0.0058 U 0.005 U
cis-1,3-Dichloropropene 2.1 0.011 U 0.45 U 0.0058 U 0.005 U
trans-1,3-Dichloropropene 2.1 0.011 U 0.45 U 0.0058 U 0.005 U
Ethylbenzene 400 0.011 U 65 0.0058 U 0.005 U
2-Hexanone  -- 0.022 U 0.89 U 0.012 U 0.01 U
4-Methyl-2-Pentanone  -- 0.022 U 0.89 U 0.012 U 0.01 U
Methylene Chloride 24 0.022 U 0.89 U 0.012 U 0.01 U
Methyl tert-butyl ether 8,800 0.011 U 0.45 U 0.0058 U 0.005 U
Styrene 1,500 0.011 U 0.45 U 0.0058 U 0.005 U
1,1,2,2-Tetrachloroethane  -- 0.011 U 0.45 U 0.0058 U 0.005 U
Tetrachloroethene 20 0.011 U 0.45 U 0.041 0.005 U
Toluene 650 0.011 U 3.3 0.0058 U 0.005 U
1,1,1-Trichloroethane 1,200 0.011 U 0.65 0.42 0.005 U
1,1,2-Trichloroethane 1,800 0.011 U 0.45 U 0.0058 U 0.005 U
Trichloroethene 8.9 0.011 U 0.45 U 0.0058 U 0.005 U
Vinyl Chloride 1.1 0.011 U 0.45 U 0.0058 U 0.005 U
m,p-Xylene 320 0.011 U 230 0.0058 U 0.005 U
o-Xylene 320 0.011 U 360 0.0058 U 0.005 U
Xylenes, Total 320 0.022 U 590 0.012 U 0.01 U
Notes:
(1)  U - Indicates compound/analyte was analyzed for but not detected, the associated value is the sample reporting limit.    
(2)  -- Toxicity criteria not available for exposure route.
(3)  Shaded value exceeds Tier 1 remediation objectives.
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Table 8 (Continued)
SVE Post-Remediation Subsurface Soil Samples Analytical Results

Industrial/Commercial Worker Inhalation Exposure Route Evaluation
Hawthorne Regulator Station

Tier 1 Sample Location and Depth (feet below ground surface)/Concentration
Remediation CF03-002 CF04C-001 CF04D-001

Compound/Analyte Objectives 6-7 7-8 3-4
TCL Semivolatiles (mg/kg)

Aniline  -- 0.54 U 4.4 U 0.41 U 0.4 U
Benzidine  -- 0.54 U 4.4 U 0.41 U 0.4 U
Benzoic acid  -- 2.6 U 22 U 2 U 1.9 U
Benzyl alcohol  -- 0.54 U 4.4 U 0.41 U 0.4 U
Bis(2-chloroethoxy)methane  -- 0.54 U 4.4 U 0.41 U 0.4 U
Bis(2-chloroethyl)ether 0.47 0.54 U 4.4 U 0.41 U 0.4 U
Bis(2-ethylhexyl)phthalate 31,000 0.54 U 4.4 U 0.41 U 0.4 U
4-Bromophenyl phenyl ether  -- 0.54 U 4.4 U 0.41 U 0.4 U
Butyl benzyl phthalate 930 0.54 U 4.4 U 0.41 U 0.4 U
Carbazole -- 2.1 4.4 U 0.41 U 0.4 U
4-Chloro-3-methylphenol  -- 0.54 U 4.4 U 0.41 U 0.4 U
4-Chloroaniline -- 0.54 U 4.4 U 0.41 U 0.4 U
2-Chloronaphthalene  -- 0.54 U 4.4 U 0.41 U 0.4 U
2-Chlorophenol 53,000 0.54 U 4.4 U 0.41 U 0.4 U
4-Chlorophenyl phenyl ether  -- 0.54 U 4.4 U 0.41 U 0.4 U
Dibenzofuran  -- 4.5 4.4 U 0.41 U 0.4 U
1,2-Dichlorobenzene 560 0.54 U 4.4 U 0.41 U 0.4 U
1,3-Dichlorobenzene  -- 0.54 U 4.4 U 0.41 U 0.4 U
1,4-Dichlorobenzene 17,000 0.54 U 4.4 U 0.41 U 0.4 U
3,3´-Dichlorobenzidine -- 1.1 U 8.9 U 0.81 U 0.79 U
Diethyl phthalate 2,000 0.54 U 4.4 U 0.41 U 0.4 U
Dimethyl phthalate  -- 0.54 U 4.4 U 0.41 U 0.4 U
Di-n-butyl phthalate 2,300 0.54 U 4.4 U 0.41 U 0.4 U
2,4-Dichlorophenol  -- 0.54 U 4.4 U 0.41 U 0.4 U
2,4-Dimethylphenol -- 0.54 U 4.4 U 0.41 U 0.4 U
4,6-Dinitro-2-methylphenol  -- 2.6 U 22 U 2 U 1.9 U
2,4-Dinitrophenol -- 2.6 U 22 U 2 U 1.9 U
2,4-Dinitrotoluene -- 0.54 U 4.4 U 0.41 U 0.4 U
2,6-Dinitrotoluene -- 0.54 U 4.4 U 0.41 U 0.4 U
Di-n-octyl phthalate 10,000 0.54 U 4.4 U 0.41 U 0.4 U
Hexachlorobenzene 1.8 0.54 U 4.4 U 0.41 U 0.4 U
Hexachlorobutadiene  -- 0.54 U 4.4 U 0.41 U 0.4 U
Hexachlorocyclopentadiene 16 0.54 U 4.4 U 0.41 U 0.4 U
Hexachloroethane -- 0.54 U 4.4 U 0.41 U 0.4 U
Isophorone 4,600 0.54 U 4.4 U 0.41 U 0.4 U
2-Methylnaphthalene  -- 2.3 64 0.41 U 0.4 U
2-Methylphenol -- 0.54 U 4.4 U 0.41 U 0.4 U
4-Methylphenol  -- 1.8 4.4 U 0.41 U 0.4 U
2-Nitroaniline  -- 2.6 U 22 U 2 U 1.9 U
3-Nitroaniline  -- 2.6 U 22 U 2 U 1.9 U
4-Nitroaniline  -- 2.6 U 22 U 2 U 1.9 U
Nitrobenzene 140 0.54 U 4.4 U 0.41 U 0.4 U
2-Nitrophenol  -- 0.54 U 4.4 U 0.41 U 0.4 U
4-Nitrophenol  -- 2.6 U 22 U 2 U 1.9 U
N-Nitrosodimethylamine  -- 0.54 U 4.4 U 0.41 U 0.4 U
N-Nitrosodi-n-propylamine -- 0.54 U 4.4 U 0.41 U 0.4 U
N-Nitrosodiphenylamine -- 0.54 U 4.4 U 0.41 U 0.4 U
2, 2'-oxybis(1-Chloropropane)  -- 0.54 U 4.4 U 0.41 U 0.4 U
Pentachlorophenol -- 2.6 U 22 U 2 U 1.9 U
Phenol -- 0.54 U 4.4 U 0.41 U 0.4 U
Pyridine  -- 0.54 U 4.4 U 0.41 U 0.4 U
1,2,4-Trichlorobenzene 3,200 0.54 U 4.4 U 0.41 U 0.4 U
2,4,5-Trichlorophenol -- 1.1 U 8.9 U 0.81 U 0.79 U
2,4,6-Trichlorophenol 390 0.54 U 4.4 U 0.41 U 0.4 U
Notes:
(1)  U - Indicates compound/analyte was analyzed for but not detected, the associated value is the sample reporting limit.    
(2)  -- Toxicity criteria not available for exposure route.
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Table 8 (Continued)
SVE Post-Remediation Subsurface Soil Samples Analytical Results

Industrial/Commercial Worker Inhalation Exposure Route Evaluation
Hawthorne Regulator Station

Tier 1 Sample Location and Depth (feet below ground surface)/Concentration
Remediation CF03-002 CF04C-001 CF04D-001

Compound/Analyte Objectives 6-7 7-8 3-4
PAHs (mg/kg)

Acenaphthene -- 7.4 0.37 0.15 0.03 U
Acenaphthylene  -- 4.2 1.2 0.16 0.03 U
Anthracene  -- 15 0.61 0.66 0.03 U
Benzo(a)anthracene  -- 39 5 2 0.03 U
Benzo(b)fluoranthene  -- 36 4.4 2.2 0.03 U
Benzo(k)fluoranthene  -- 9 1.3 0.65 0.03 U
Benzo(g,h,i)perylene  -- 16 0.8 1.2 0.03 U
Benzo(a)pyrene  -- 33 0.37 2 0.03 U
Chrysene  -- 27 4.3 1.4 0.03 U
Dibenzo(a,h)anthracene  -- 3.4 0.34 U 0.23 0.03 U
Fluoranthene  -- 97 8 3.6 0.03 U
Fluorene  -- 11 0.91 0.31 0.03 U
Indeno(1,2,3-cd)pyrene -- 13 0.8 0.99 0.03 U
Naphthalene 270 5.7 1200 0.3 0.03 U
Phenanthrene  -- 55 7.2 3.9 0.03 U
Pyrene -- 110 11 4.1 0.03 U

Priority Pollutant Metals and Total Cyanide (mg/kg)
Antimony -- 5.7 180 3.5 U 3.5 U
Arsenic 1,200 12 43 10 11
Beryllium 2,100 0.78 U 0.63 U 0.65 0.59 U
Cadmium 2,800 0.85 0.63 U 0.58 U 0.59 U
Chromium 420 23 11 14 19
Copper -- 380 570 67 34
Lead -- 7200 1200 180 24
Mercury 540,000 0.79 0.058 0.54 0.029 U
Nickel 21,000 14 12 25 38
Selenium -- 1.8 1.4 1.2 U 1.2 U
Silver -- 1.6 U 1.3 U 1.2 U 1.2 U
Thallium -- 1.6 U 1.3 U 1.2 U 1.2 U
Zinc -- 330 91 84 46
Total Cyanide -- 0.42 U 66 0.31 U 0.3 U
Notes:
(1)  U - Indicates compound/analyte was analyzed for but not detected, the associated value is the sample reporting limit.    
(2)  -- Toxicity criteria not available for exposure route.
(3)  Shaded value exceeds Tier 1 remediation objectives.
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Tier 1 Sample Location and Depth (feet below ground surface)/Concentration
Remediation CF06E-001

Compound/Analyte Objectives 5-6

Acetone 100,000 1.8 U 2.3 U 1.3 U 1.15
Benzene 1.6 0.37 U 0.46 U 0.26 U 0.67
Bromodichloromethane 3,000 0.37 U 0.46 U 0.26 U 0.23
Bromoform 100 0.37 U 0.46 U 0.26 U 0.23
Bromomethane 15 0.73 U 0.93 U 0.52 U 0.46
2-Butanone  -- 0.73 U 0.93 U 0.52 U 0.46
Carbon Disulfide 720 0.37 U 0.46 U 0.26 U 0.67
Carbon Tetrachloride 0.64 0.37 U 0.46 U 0.26 U 0.23
Chlorobenzene 210 0.37 U 0.46 U 0.26 U 0.23
Chloroethane  -- 0.73 U 0.93 U 0.52 U 0.46
Chloroform 0.54 0.37 U 0.46 U 0.26 U 0.23
Chloromethane  -- 0.37 U 0.93 U 0.52 U 0.39
Dibromochloromethane 1,300 0.37 U 0.46 U 0.26 U 0.23
1,1-Dichloroethane 1,700 0.37 U 0.46 U 0.26 U 0.23
1,2-Dichloroethane 0.70 0.37 U 0.46 U 0.26 U 0.23
1,1-Dichloroethene 1,500 0.37 U 0.46 U 0.26 U 0.23
cis-1,2-Dichloroethene 1,200 0.37 U 0.46 U 0.26 U 0.23
trans-1,2-Dichloroethene 3,100 0.37 U 0.46 U 0.26 U 0.23
1,2-Dichloropropane 23 0.37 U 0.46 U 0.26 U 0.23
cis-1,3-Dichloropropene 2.1 0.37 U 0.46 U 0.26 U 0.23
trans-1,3-Dichloropropene 2.1 0.37 U 0.46 U 0.26 U 0.23
Ethylbenzene 400 15 0.64 6.9 51.23
2-Hexanone  -- 0.73 U 0.93 U 0.52 U 0.46
4-Methyl-2-Pentanone  -- 0.73 U 0.93 U 0.52 U 0.46
Methylene Chloride 24 0.73 U 0.93 U 0.52 U 0.46
Methyl tert-butyl ether 8,800 0.37 U 0.46 U 0.26 U 0.23
Styrene 1,500 0.37 U 0.46 U 0.26 U 0.23
1,1,2,2-Tetrachloroethane  -- 0.37 U 0.46 U 0.26 U 0.23
Tetrachloroethene 20 0.37 U 0.46 U 0.26 U 0.24
Toluene 650 0.38 1.4 0.26 U 0.69
1,1,1-Trichloroethane 1,200 0.37 U 0.46 U 0.26 U 0.29
1,1,2-Trichloroethane 1,800 0.37 U 0.46 U 0.26 U 0.23
Trichloroethene 8.9 0.37 U 0.46 U 0.26 U 0.23
Vinyl Chloride 1.1 0.37 U 0.46 U 0.26 U 0.23
m,p-Xylene 320 4.5 9.9 0.26 U 111.34
o-Xylene 320 4.2 6.3 1.5 40.73
Xylenes, Total 320 8.7 16 1.6 151.76
Notes:
(1)  U - Indicates compound/analyte was analyzed for but not detected, the associated value is the sample reporting limit.    
(2)  -- Toxicity criteria not available for exposure route.

CF06B-001
9-10

TCL Volatiles (mg/kg)

Table 8 (Continued)
SVE Post-Remediation Subsurface Soil Samples Analytical Results

Industrial/Commercial Worker Inhalation Exposure Route Evaluation
Hawthorne Regulator Station

North Portion 
Average 

CF07-001
8-9

Hawthorne Regulator Station - RACR Page 7 of 9 December 2005



Tier 1 Sample Location and Depth (feet below ground surface)/Concentration
Remediation CF06E-001

Compound/Analyte Objectives 5-6

Aniline  -- 0.45 U 0.44 U 0.38 U 0.87
Benzidine  -- 0.45 U 0.44 U 0.38 U 0.87
Benzoic acid  -- 2.2 U 6.2 1.8 U 4.74
Benzyl alcohol  -- 0.45 U 0.44 U 0.38 U 0.87
Bis(2-chloroethoxy)methane  -- 0.45 U 0.44 U 0.38 U 0.87
Bis(2-chloroethyl)ether 0.47 0.45 U 0.44 U 0.38 U 0.87
Bis(2-ethylhexyl)phthalate 31,000 0.45 U 0.44 U 0.38 U 0.87
4-Bromophenyl phenyl ether  -- 0.45 U 0.44 U 0.38 U 0.87
Butyl benzyl phthalate 930 0.45 U 0.44 U 0.38 U 0.87
Carbazole -- 0.45 U 0.44 U 0.38 U 1.05
4-Chloro-3-methylphenol  -- 0.45 U 0.44 U 0.38 U 0.87
4-Chloroaniline -- 0.45 U 0.44 U 0.38 U 0.87
2-Chloronaphthalene  -- 0.45 U 0.44 U 0.38 U 0.87
2-Chlorophenol 53,000 0.45 U 0.44 U 0.38 U 0.87
4-Chlorophenyl phenyl ether  -- 0.45 U 0.44 U 0.38 U 0.87
Dibenzofuran  -- 0.45 U 0.44 U 0.38 U 1.31
1,2-Dichlorobenzene 560 0.45 U 0.44 U 0.38 U 0.87
1,3-Dichlorobenzene  -- 0.45 U 0.44 U 0.38 U 0.87
1,4-Dichlorobenzene 17,000 0.45 U 0.44 U 0.38 U 0.87
3,3´-Dichlorobenzidine -- 0.9 U 0.87 U 0.75 U 1.75
Diethyl phthalate 2,000 0.45 U 0.44 U 0.38 U 0.87
Dimethyl phthalate  -- 0.45 U 0.44 U 0.38 U 0.87
Di-n-butyl phthalate 2,300 0.45 U 0.44 U 0.38 U 0.87
2,4-Dichlorophenol  -- 0.45 U 0.44 U 0.38 U 0.87
2,4-Dimethylphenol -- 0.45 U 0.44 U 0.38 U 0.87
4,6-Dinitro-2-methylphenol  -- 2.2 U 2.1 U 1.8 U 4.29
2,4-Dinitrophenol -- 2.2 U 2.1 U 1.8 U 4.29
2,4-Dinitrotoluene -- 0.45 U 0.44 U 0.38 U 0.87
2,6-Dinitrotoluene -- 0.45 U 0.44 U 0.38 U 0.87
Di-n-octyl phthalate 10,000 0.45 U 0.44 U 0.38 U 0.87
Hexachlorobenzene 1.8 0.45 U 0.44 U 0.38 U 0.87
Hexachlorobutadiene  -- 0.45 U 0.44 U 0.38 U 0.87
Hexachlorocyclopentadiene 16 0.45 U 0.44 U 0.38 U 0.87
Hexachloroethane -- 0.45 U 0.44 U 0.38 U 0.87
Isophorone 4,600 0.45 U 0.44 U 0.38 U 0.87
2-Methylnaphthalene  -- 4.7 2.6 0.38 U 8.40
2-Methylphenol -- 0.45 U 0.44 U 0.38 U 0.87
4-Methylphenol  -- 0.45 U 0.44 U 0.38 U 1.01
2-Nitroaniline  -- 2.2 U 2.1 U 1.8 U 4.29
3-Nitroaniline  -- 2.2 U 2.1 U 1.8 U 4.29
4-Nitroaniline  -- 2.2 U 2.1 U 1.8 U 4.29
Nitrobenzene 140 0.45 U 0.44 U 0.38 U 0.87
2-Nitrophenol  -- 0.45 U 0.44 U 0.38 U 0.87
4-Nitrophenol  -- 2.2 U 2.1 U 1.8 U 4.29
N-Nitrosodimethylamine  -- 0.45 U 0.44 U 0.38 U 0.87
N-Nitrosodi-n-propylamine -- 0.45 U 0.44 U 0.38 U 0.87
N-Nitrosodiphenylamine -- 0.45 U 0.44 U 0.38 U 0.87
2, 2'-oxybis(1-Chloropropane)  -- 0.45 U 0.44 U 0.38 U 0.87
Pentachlorophenol -- 2.2 U 2.1 U 1.8 U 4.29
Phenol -- 0.45 U 0.44 U 0.38 U 0.87
Pyridine  -- 0.45 U 0.44 U 0.38 U 0.87
1,2,4-Trichlorobenzene 3,200 0.45 U 0.44 U 0.38 U 0.87
2,4,5-Trichlorophenol -- 0.9 U 0.87 U 0.75 U 1.75
2,4,6-Trichlorophenol 390 0.45 U 0.44 U 0.38 U 0.87
Notes:
(1)  U - Indicates compound/analyte was analyzed for but not detected, the associated value is the sample reporting limit.    
(2)  -- Toxicity criteria not available for exposure route.
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Tier 1 Sample Location and Depth (feet below ground surface)/Concentration
Remediation CF06E-001

Compound/Analyte Objectives 5-6

Acenaphthene -- 0.13 0.033 U 0.042 1.00
Acenaphthylene  -- 0.3 0.092 0.028 U 0.70
Anthracene  -- 0.097 0.055 0.028 2.15
Benzo(a)anthracene  -- 0.15 0.16 0.099 5.97
Benzo(b)fluoranthene  -- 0.085 0.45 0.11 5.74
Benzo(k)fluoranthene  -- 0.034 U 0.063 0.037 1.59
Benzo(g,h,i)perylene  -- 0.034 U 0.1 0.046 2.58
Benzo(a)pyrene  -- 0.049 0.18 0.079 4.87
Chrysene  -- 0.1 0.29 0.07 4.33
Dibenzo(a,h)anthracene  -- 0.034 U 0.033 U 0.028 U 0.57
Fluoranthene  -- 0.3 0.22 0.18 13.69
Fluorene  -- 0.32 0.033 U 0.028 U 1.53
Indeno(1,2,3-cd)pyrene -- 0.034 U 0.091 0.038 2.08
Naphthalene 270 45 11 3.9 140.73
Phenanthrene  -- 0.58 0.22 0.063 8.37
Pyrene -- 0.32 0.46 0.18 15.81

Antimony -- 3.8 U 3.9 U 3.2 U 24.22
Arsenic 1,200 5.2 16 5.3 15.41
Beryllium 2,100 0.63 U 1.5 0.54 U 0.73
Cadmium 2,800 0.63 U 1.5 0.54 U 1.05
Chromium 420 16 20 10 18.56
Copper -- 19 140 16 594.44
Lead -- 16 490 21 1144.56
Mercury 540,000 0.033 U 0.49 0.044 0.32
Nickel 21,000 14 34 15 21.67
Selenium -- 1.3 U 1.6 1.1 U 1.39
Silver -- 1.3 U 1.3 U 1.1 U 1.27
Thallium -- 1.3 U 1.3 U 1.1 U 1.27
Zinc -- 74 370 28 205.56
Total Cyanide -- 0.98 2.5 0.29 U 7.94
Notes:
(1)  U - Indicates compound/analyte was analyzed for but not detected, the associated value is the sample reporting limit.    
(2)  -- Toxicity criteria not available for exposure route.
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Table 9
SVE Post-Remediation Subsurface Soil Samples Analytical Results

Construction Worker Inhalation Exposure Route Evaluation
Hawthorne Regulator Station

Tier 1 Sample Location and Depth (feet below ground surface)/Concentration
Remediation SP51B-001 SP51C-001 CF02-001 CF03-001

Compound/Analyte Objectives 7-7.5 7-7.5 6-7 7-8
TCL Volatiles (mg/kg)

Acetone 100,000 2.6 U 2.3 U 0.034 U 0.026 U
Benzene 2.2 2 0.92 0.0068 U 0.0052 U
Bromodichloromethane 3,000 0.52 U 0.46 U 0.0068 U 0.0052 U
Bromoform 140 0.52 U 0.46 U 0.0068 U 0.0052 U
Bromomethane 3.9 1 U 0.92 U 0.014 U 0.01 U
2-Butanone  -- 1 U 0.92 U 0.014 U 0.01 U
Carbon Disulfide 9.0 0.52 U 1.9 0.0068 U 0.0052 U
Carbon Tetrachloride 0.90 0.52 U 0.46 U 0.0068 U 0.0052 U
Chlorobenzene 1.3 0.52 U 0.46 U 0.0068 U 0.0052 U
Chloroethane  -- 1 U 0.92 U 0.014 U 0.01 U
Chloroform 0.76 0.52 U 0.46 U 0.0068 U 0.0052 U
Chloromethane  -- 1 U 0.92 U 0.0068 U 0.0052 U
Dibromochloromethane 1,300 0.52 U 0.46 U 0.0068 U 0.0052 U
1,1-Dichloroethane 130 0.52 U 0.46 U 0.0068 U 0.0052 U
1,2-Dichloroethane 0.99 0.52 U 0.46 U 0.0068 U 0.0052 U
1,1-Dichloroethene 300 0.52 U 0.46 U 0.0068 U 0.0052 U
cis-1,2-Dichloroethene 1,200 0.52 U 0.46 U 0.0068 U 0.0052 U
trans-1,2-Dichloroethene 3,100 0.52 U 0.46 U 0.0068 U 0.0052 U
1,2-Dichloropropane 0.50 0.52 U 0.46 U 0.0068 U 0.0052 U
cis-1,3-Dichloropropene 0.39 0.52 U 0.46 U 0.0068 U 0.0052 U
trans-1,3-Dichloropropene 0.39 0.52 U 0.46 U 0.0068 U 0.0052 U
Ethylbenzene 58 26 450 0.0068 U 0.0052 U
2-Hexanone  -- 1 U 0.92 U 0.014 U 0.01 U
4-Methyl-2-Pentanone  -- 1 U 0.92 U 0.014 U 0.01 U
Methylene Chloride 34 1 U 0.92 U 0.014 U 0.01 U
Methyl tert-butyl ether 140 0.52 U 0.46 U 0.0068 U 0.0052 U
Styrene 430 0.52 U 0.46 U 0.0068 U 0.0052 U
1,1,2,2-Tetrachloroethane  -- 0.52 U 0.46 U 0.0068 U 0.0052 U
Tetrachloroethene 28 0.52 U 0.46 U 0.0068 U 0.0052 U
Toluene 42 0.52 U 1.7 0.0068 U 0.0052 U
1,1,1-Trichloroethane 1,200 0.52 U 0.46 U 0.0068 U 0.0052 U
1,1,2-Trichloroethane 1,800 0.52 U 0.46 U 0.0068 U 0.0052 U
Trichloroethene 12 0.52 U 0.46 U 0.0068 U 0.0052 U
Vinyl Chloride 1.1 0.52 U 0.46 U 0.0068 U 0.0052 U
m,p-Xylene 320 60 920 0.0068 U 0.0052 U
o-Xylene 320 13 63 0.0068 U 0.0052 U
Xylenes, Total 320 73 980 0.014 U 0.01 U
Notes:
(1)  U - Indicates compound/analyte was analyzed for but not detected, the associated value is the sample reporting limit.    
(2)  -- Toxicity criteria not available for exposure route.
(3)  Shaded value exceeds Tier 1 remediation objectives.
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Table 9 (Continued)
SVE Post-Remediation Subsurface Soil Samples Analytical Results

Construction Worker Inhalation Exposure Route Evaluation
Hawthorne Regulator Station

Tier 1 Sample Location and Depth (feet below ground surface)/Concentration
Remediation SP51B-001 SP51C-001 CF02-001 CF03-001

Compound/Analyte Objectives 7-7.5 7-7.5 6-7 7-8
TCL Semivolatiles (mg/kg)

Aniline  -- NA NA 0.44 U 0.39 U
Benzidine  -- NA NA 0.44 U 0.39 U
Benzoic acid  -- NA NA 2.1 U 1.9 U
Benzyl alcohol  -- NA NA 0.44 U 0.39 U
Bis(2-chloroethoxy)methane  -- NA NA 0.44 U 0.39 U
Bis(2-chloroethyl)ether 0.66 NA NA 0.44 U 0.39 U
Bis(2-ethylhexyl)phthalate 31,000 NA NA 0.44 U 0.39 U
4-Bromophenyl phenyl ether  -- NA NA 0.44 U 0.39 U
Butyl benzyl phthalate 930 NA NA 0.44 U 0.39 U
Carbazole -- NA NA 0.44 U 0.39 U
4-Chloro-3-methylphenol  -- NA NA 0.44 U 0.39 U
4-Chloroaniline -- NA NA 0.44 U 0.39 U
2-Chloronaphthalene  -- NA NA 0.44 U 0.39 U
2-Chlorophenol 53,000 NA NA 0.44 U 0.39 U
4-Chlorophenyl phenyl ether  -- NA NA 0.44 U 0.39 U
Dibenzofuran  -- NA NA 0.44 U 0.39 U
1,2-Dichlorobenzene 310 NA NA 0.44 U 0.39 U
1,3-Dichlorobenzene  -- NA NA 0.44 U 0.39 U
1,4-Dichlorobenzene 340 NA NA 0.44 U 0.39 U
3,3´-Dichlorobenzidine -- NA NA 0.89 U 0.78 U
Diethyl phthalate 2,000 NA NA 0.44 U 0.39 U
Dimethyl phthalate  -- NA NA 0.44 U 0.39 U
Di-n-butyl phthalate 2,300 NA NA 0.44 U 0.39 U
2,4-Dichlorophenol -- NA NA 0.44 U 0.39 U
2,4-Dimethylphenol -- NA NA 0.44 U 0.39 U
4,6-Dinitro-2-methylphenol  -- NA NA 2.1 U 1.9 U
2,4-Dinitrophenol -- NA NA 2.1 U 1.9 U
2,4-Dinitrotoluene -- NA NA 0.44 U 0.39 U
2,6-Dinitrotoluene -- NA NA 0.44 U 0.39 U
Di-n-octyl phthalate 10,000 NA NA 0.44 U 0.39 U
Hexachlorobenzene 2.6 NA NA 0.44 U 0.39 U
Hexachlorobutadiene  -- NA NA 0.44 U 0.39 U
Hexachlorocyclopentadiene 1.1 NA NA 0.44 U 0.39 U
Hexachloroethane -- NA NA 0.44 U 0.39 U
Isophorone 4,600 NA NA 0.44 U 0.39 U
2-Methylnaphthalene  -- NA NA 0.44 U 0.39 U
2-Methylphenol -- NA NA 0.44 U 0.39 U
4-Methylphenol  -- NA NA 0.44 U 0.39 U
2-Nitroaniline  -- NA NA 2.1 U 1.9 U
3-Nitroaniline  -- NA NA 2.1 U 1.9 U
4-Nitroaniline  -- NA NA 2.1 U 1.9 U
Nitrobenzene 9.4 NA NA 0.44 U 0.39 U
2-Nitrophenol  -- NA NA 0.44 U 0.39 U
4-Nitrophenol  -- NA NA 2.1 U 1.9 U
N-Nitrosodimethylamine  -- NA NA 0.44 U 0.39 U
N-Nitrosodi-n-propylamine -- NA NA 0.44 U 0.39 U
N-Nitrosodiphenylamine -- NA NA 0.44 U 0.39 U
2, 2'-oxybis(1-Chloropropane)  -- NA NA 0.44 U 0.39 U
Pentachlorophenol -- NA NA 2.1 U 1.9 U
Phenol -- NA NA 0.44 U 0.39 U
Pyridine  -- NA NA 0.44 U 0.39 U
1,2,4-Trichlorobenzene 920 NA NA 0.44 U 0.39 U
2,4,5-Trichlorophenol -- NA NA 0.89 U 0.78 U
2,4,6-Trichlorophenol 540 NA NA 0.44 U 0.39 U
Notes:
(1)  U - Indicates compound/analyte was analyzed for but not detected, the associated value is the sample reporting limit.    
(2)  -- Toxicity criteria not available for exposure route.
(3) NA - Not Anlayzed
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Table 9 (Continued)
SVE Post-Remediation Subsurface Soil Samples Analytical Results

Construction Worker Inhalation Exposure Route Evaluation
Hawthorne Regulator Station

Tier 1 Sample Location and Depth (feet below ground surface)/Concentration
Remediation SP51B-001 SP51C-001 CF02-001 CF03-001

Compound/Analyte Objectives 7-7.5 7-7.5 6-7 7-8
PAHs (mg/kg)

Acenaphthene -- NA NA 0.69 0.13
Acenaphthylene  -- NA NA 0.22 0.11
Anthracene  -- NA NA 2.6 0.27
Benzo(a)anthracene  -- NA NA 6.4 0.9
Benzo(b)fluoranthene  -- NA NA 7.7 0.68
Benzo(k)fluoranthene  -- NA NA 2.5 0.7
Benzo(g,h,i)perylene  -- NA NA 4.4 0.58
Benzo(a)pyrene  -- NA NA 7 1.1
Chrysene  -- NA NA 4.9 0.92
Dibenzo(a,h)anthracene  -- NA NA 1 0.073
Fluoranthene  -- NA NA 12 1.9
Fluorene  -- NA NA 0.9 0.2
Indeno(1,2,3-cd)pyrene -- NA NA 3.3 0.42
Naphthalene 1.8 NA NA 0.54 0.077
Phenanthrene  -- NA NA 7.5 0.88
Pyrene -- NA NA 14 2.2

Priority Pollutant Metals and Total Cyanide (mg/kg)
Antimony -- NA NA 11 3.4 U
Arsenic 25,000 NA NA 31 5.2
Beryllium 44,000 NA NA 0.71 0.57 U
Cadmium 59,000 NA NA 3.6 0.57 U
Chromium 690 NA NA 39 15
Copper -- NA NA 4100 24
Lead -- NA NA 890 280
Mercury 52,000 NA NA 0.83 0.029 U
Nickel 440,000 NA NA 19 24
Selenium -- NA NA 1.8 1.1 U
Silver -- NA NA 1.3 U 1.1 U
Thallium -- NA NA 1.3 U 1.1 U
Zinc -- NA NA 770 57
Total Cyanide -- NA NA 0.34 U 0.3 U
Notes:
(1)  U - Indicates compound/analyte was analyzed for but not detected, the associated value is the sample reporting limit.    
(2)  -- Toxicity criteria not available for exposure route.
(3) NA - Not Anlayzed
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Table 9 (Continued) 
SVE Post-Remediation Subsurface Soil Samples Analytical Results

Construction Worker Inhalation Exposure Route Evaluation
Hawthorne Regulator Station

Tier 1
Remediation CF03-002 CF04C-001 CF04D-001 CF05C-001

Compound/Analyte Objectives 6-7 7-8 3-4 9-10
TCL Volatiles (mg/kg)

Acetone 100,000 0.056 U 2.2 U 0.03 U 0.025 U
Benzene 2.2 0.011 U 0.58 2.6 0.005 U
Bromodichloromethane 3,000 0.011 U 0.45 U 0.0059 U 0.005 U
Bromoform 140 0.011 U 0.45 U 0.0059 U 0.005 U
Bromomethane 3.9 0.022 U 0.89 U 0.012 U 0.01 U
2-Butanone  -- 0.022 U 0.89 U 0.012 U 0.01 U
Carbon Disulfide 9.0 0.011 U 3.8 0.0059 U 0.005 U
Carbon Tetrachloride 0.90 0.011 U 0.45 U 0.0059 U 0.005 U
Chlorobenzene 1.3 0.011 U 0.45 U 0.0059 U 0.005 U
Chloroethane  -- 0.022 U 0.89 U 0.012 U 0.01 U
Chloroform 0.76 0.011 U 0.45 U 0.0059 U 0.005 U
Chloromethane  -- 0.011 U 0.45 U 0.0059 U 0.005 U
Dibromochloromethane 1,300 0.011 U 0.45 U 0.0059 U 0.005 U
1,1-Dichloroethane 130 0.011 U 0.45 U 0.0059 U 0.005 U
1,2-Dichloroethane 0.99 0.011 U 0.45 U 0.0059 U 0.005 U
1,1-Dichloroethene 300 0.011 U 0.45 U 0.0059 U 0.005 U
cis-1,2-Dichloroethene 1,200 0.011 U 0.45 U 0.0059 U 0.005 U
trans-1,2-Dichloroethene 3,100 0.011 U 0.45 U 0.0059 U 0.005 U
1,2-Dichloropropane 0.50 0.011 U 0.45 U 0.0059 U 0.005 U
cis-1,3-Dichloropropene 0.39 0.011 U 0.45 U 0.0059 U 0.005 U
trans-1,3-Dichloropropene 0.39 0.011 U 0.45 U 0.0059 U 0.005 U
Ethylbenzene 58 0.011 U 65 0.0059 U 0.005 U
2-Hexanone  -- 0.022 U 0.89 U 0.012 U 0.01 U
4-Methyl-2-Pentanone  -- 0.022 U 0.89 U 0.012 U 0.01 U
Methylene Chloride 34 0.022 U 0.89 U 0.012 U 0.01 U
Methyl tert-butyl ether 140 0.011 U 0.45 U 0.0059 U 0.005 U
Styrene 430 0.011 U 0.45 U 0.0059 U 0.005 U
1,1,2,2-Tetrachloroethane  -- 0.011 U 0.45 U 0.0059 U 0.005 U
Tetrachloroethene 28 0.011 U 0.45 U 0.043 0.005 U
Toluene 42 0.011 U 3.3 0.0059 U 0.005 U
1,1,1-Trichloroethane 1,200 0.011 U 0.65 0.41 0.005 U
1,1,2-Trichloroethane 1,800 0.011 U 0.45 U 0.0059 U 0.005 U
Trichloroethene 12 0.011 U 0.45 U 0.0059 U 0.005 U
Vinyl Chloride 1.1 0.011 U 0.45 U 0.0059 U 0.005 U
m,p-Xylene 320 0.011 U 230 0.0058 U 0.005 U
o-Xylene 320 0.011 U 360 0.0058 U 0.005 U
Xylenes, Total 320 0.022 U 590 0.012 U 0.01 U
Notes:
(1)  U - Indicates compound/analyte was analyzed for but not detected, the associated value is the sample reporting limit.    
(2)  -- Toxicity criteria not available for exposure route.
(3)  Shaded value exceeds Tier 1 remediation objectives.

Sample Location and Depth (feet below ground surface)/Concentration
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Table 9 (Continued) 
SVE Post-Remediation Subsurface Soil Samples Analytical Results

Construction Worker Inhalation Exposure Route Evaluation
Hawthorne Regulator Station

Tier 1
Remediation CF03-002 CF04C-001 CF04D-001 CF05C-001

Compound/Analyte Objectives 6-7 7-8 3-4 9-10
TCL Semivolatiles (mg/kg)

Aniline  -- 0.54 U 4.4 U 0.41 U 0.4 U
Benzidine  -- 0.54 U 4.4 U 0.41 U 0.4 U
Benzoic acid  -- 2.6 U 22 U 2 U 1.9 U
Benzyl alcohol  -- 0.54 U 4.4 U 0.41 U 0.4 U
Bis(2-chloroethoxy)methane  -- 0.54 U 4.4 U 0.41 U 0.4 U
Bis(2-chloroethyl)ether 0.66 0.54 U 4.4 U 0.41 U 0.4 U
Bis(2-ethylhexyl)phthalate 31,000 0.54 U 4.4 U 0.41 U 0.4 U
4-Bromophenyl phenyl ether  -- 0.54 U 4.4 U 0.41 U 0.4 U
Butyl benzyl phthalate 930 0.54 U 4.4 U 0.41 U 0.4 U
Carbazole -- 2.1 4.4 U 0.41 U 0.4 U
4-Chloro-3-methylphenol  -- 0.54 U 4.4 U 0.41 U 0.4 U
4-Chloroaniline -- 0.54 U 4.4 U 0.41 U 0.4 U
2-Chloronaphthalene  -- 0.54 U 4.4 U 0.41 U 0.4 U
2-Chlorophenol 53,000 0.54 U 4.4 U 0.41 U 0.4 U
4-Chlorophenyl phenyl ether  -- 0.54 U 4.4 U 0.41 U 0.4 U
Dibenzofuran  -- 4.5 4.4 U 0.41 U 0.4 U
1,2-Dichlorobenzene 310 0.54 U 4.4 U 0.41 U 0.4 U
1,3-Dichlorobenzene  -- 0.54 U 4.4 U 0.41 U 0.4 U
1,4-Dichlorobenzene 340 0.54 U 4.4 U 0.41 U 0.4 U
3,3´-Dichlorobenzidine -- 1.1 U 8.9 U 0.81 U 0.79 U
Diethyl phthalate 2,000 0.54 U 4.4 U 0.41 U 0.4 U
Dimethyl phthalate  -- 0.54 U 4.4 U 0.41 U 0.4 U
Di-n-butyl phthalate 2,300 0.54 U 4.4 U 0.41 U 0.4 U
2,4-Dichlorophenol -- 0.54 U 4.4 U 0.41 U 0.4 U
2,4-Dimethylphenol -- 0.54 U 4.4 U 0.41 U 0.4 U
4,6-Dinitro-2-methylphenol  -- 2.6 U 22 U 2 U 1.9 U
2,4-Dinitrophenol -- 2.6 U 22 U 2 U 1.9 U
2,4-Dinitrotoluene -- 0.54 U 4.4 U 0.41 U 0.4 U
2,6-Dinitrotoluene -- 0.54 U 4.4 U 0.41 U 0.4 U
Di-n-octyl phthalate 10,000 0.54 U 4.4 U 0.41 U 0.4 U
Hexachlorobenzene 2.6 0.54 U 4.4 U 0.41 U 0.4 U
Hexachlorobutadiene  -- 0.54 U 4.4 U 0.41 U 0.4 U
Hexachlorocyclopentadiene 1.1 0.54 U 4.4 U 0.41 U 0.4 U
Hexachloroethane -- 0.54 U 4.4 U 0.41 U 0.4 U
Isophorone 4,600 0.54 U 4.4 U 0.41 U 0.4 U
2-Methylnaphthalene  -- 2.3 64 0.41 U 0.4 U
2-Methylphenol -- 0.54 U 4.4 U 0.41 U 0.4 U
4-Methylphenol  -- 1.8 4.4 U 0.41 U 0.4 U
2-Nitroaniline  -- 2.6 U 22 U 2 U 1.9 U
3-Nitroaniline  -- 2.6 U 22 U 2 U 1.9 U
4-Nitroaniline  -- 2.6 U 22 U 2 U 1.9 U
Nitrobenzene 9.4 0.54 U 4.4 U 0.41 U 0.4 U
2-Nitrophenol  -- 0.54 U 4.4 U 0.41 U 0.4 U
4-Nitrophenol  -- 2.6 U 22 U 2 U 1.9 U
N-Nitrosodimethylamine  -- 0.54 U 4.4 U 0.41 U 0.4 U
N-Nitrosodi-n-propylamine -- 0.54 U 4.4 U 0.41 U 0.4 U
N-Nitrosodiphenylamine -- 0.54 U 4.4 U 0.41 U 0.4 U
2, 2'-oxybis(1-Chloropropane)  -- 0.54 U 4.4 U 0.41 U 0.4 U
Pentachlorophenol -- 2.6 U 22 U 2 U 1.9 U
Phenol -- 0.54 U 4.4 U 0.41 U 0.4 U
Pyridine  -- 0.54 U 4.4 U 0.41 U 0.4 U
1,2,4-Trichlorobenzene 920 0.54 U 4.4 U 0.41 U 0.4 U
2,4,5-Trichlorophenol -- 1.1 U 8.9 U 0.81 U 0.79 U
2,4,6-Trichlorophenol 540 0.54 U 4.4 U 0.41 U 0.4 U
Notes:
(1)  U - Indicates compound/analyte was analyzed for but not detected, the associated value is the sample reporting limit.    
(2)  -- Toxicity criteria not available for exposure route.

Sample Location and Depth (feet below ground surface)/Concentration
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Table 9 (Continued) 
SVE Post-Remediation Subsurface Soil Samples Analytical Results

Construction Worker Inhalation Exposure Route Evaluation
Hawthorne Regulator Station

Tier 1
Remediation CF03-002 CF04C-001 CF04D-001 CF05C-001

Compound/Analyte Objectives 6-7 7-8 3-4 9-10
PAHs (mg/kg)

Acenaphthene -- 7.4 0.37 0.15 0.03 U
Acenaphthylene  -- 4.2 1.2 0.16 0.03 U
Anthracene  -- 15 0.61 0.66 0.03 U
Benzo(a)anthracene  -- 39 5 2 0.03 U
Benzo(b)fluoranthene  -- 36 4.4 2.2 0.03 U
Benzo(k)fluoranthene  -- 9 1.3 0.65 0.03 U
Benzo(g,h,i)perylene  -- 16 0.8 1.2 0.03 U
Benzo(a)pyrene  -- 33 0.37 2 0.03 U
Chrysene  -- 27 4.3 1.4 0.03 U
Dibenzo(a,h)anthracene  -- 3.4 0.34 U 0.23 0.03 U
Fluoranthene  -- 97 8 3.6 0.03 U
Fluorene  -- 11 0.91 0.31 0.03 U
Indeno(1,2,3-cd)pyrene -- 13 0.8 0.99 0.03 U
Naphthalene 1.8 5.7 1200 0.3 0.03 U
Phenanthrene  -- 55 7.2 3.9 0.03 U
Pyrene -- 110 11 4.1 0.03 U

Priority Pollutant Metals and Total Cyanide (mg/kg)
Antimony -- 5.7 180 3.5 U 3.5 U
Arsenic 25,000 12 43 10 11
Beryllium 44,000 0.78 U 0.63 U 0.65 0.59 U
Cadmium 59,000 0.85 0.63 U 0.58 U 0.59 U
Chromium 690 23 11 14 19
Copper -- 380 570 67 34
Lead -- 7200 1200 180 24
Mercury 52,000 0.79 0.058 0.54 0.029 U
Nickel 440,000 14 12 25 38
Selenium -- 1.8 1.4 1.2 U 1.2 U
Silver -- 1.6 U 1.3 U 1.2 U 1.2 U
Thallium -- 1.6 U 1.3 U 1.2 U 1.2 U
Zinc -- 330 91 84 46
Total Cyanide -- 0.42 U 66 0.31 U 0.3 U
Notes:
(1)  U - Indicates compound/analyte was analyzed for but not detected, the associated value is the sample reporting limit.    
(2)  -- Toxicity criteria not available for exposure route.
(3)  Shaded value exceeds Tier 1 remediation objectives.

Sample Location and Depth (feet below ground surface)/Concentration
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Table 9 (Continued) 
SVE Post-Remediation Subsurface Soil Samples Analytical Results

Construction Worker Inhalation Exposure Route Evaluation
Hawthorne Regulator Station

Tier 1 Sample Location and Depth (feet below ground surface)/Concentration
Remediation CF06B-001 CF06E-001 CF07-001

Compound/Analyte Objectives 9-10 5-6 8-9
TCL Volatiles (mg/kg)

Acetone 100,000 1.8 U 2.3 U 1.3 U
Benzene 2.2 0.37 U 0.46 U 0.26 U
Bromodichloromethane 3,000 0.37 U 0.46 U 0.26 U
Bromoform 140 0.37 U 0.46 U 0.26 U
Bromomethane 3.9 0.73 U 0.93 U 0.52 U
2-Butanone  -- 0.73 U 0.93 U 0.52 U
Carbon Disulfide 9.0 0.37 U 0.46 U 0.26 U
Carbon Tetrachloride 0.90 0.37 U 0.46 U 0.26 U
Chlorobenzene 1.3 0.37 U 0.46 U 0.26 U
Chloroethane  -- 0.73 U 0.93 U 0.52 U
Chloroform 0.76 0.37 U 0.46 U 0.26 U
Chloromethane  -- 0.37 U 0.46 U 0.26 U
Dibromochloromethane 1,300 0.37 U 0.46 U 0.26 U
1,1-Dichloroethane 130 0.37 U 0.46 U 0.26 U
1,2-Dichloroethane 0.99 0.37 U 0.46 U 0.26 U
1,1-Dichloroethene 300 0.37 U 0.46 U 0.26 U
cis-1,2-Dichloroethene 1,200 0.37 U 0.46 U 0.26 U
trans-1,2-Dichloroethene 3,100 0.37 U 0.46 U 0.26 U
1,2-Dichloropropane 0.50 0.37 U 0.46 U 0.26 U
cis-1,3-Dichloropropene 0.39 0.37 U 0.46 U 0.26 U
trans-1,3-Dichloropropene 0.39 0.37 U 0.46 U 0.26 U
Ethylbenzene 58 15 0.64 6.9
2-Hexanone  -- 0.73 U 0.93 U 0.52 U
4-Methyl-2-Pentanone  -- 0.73 U 0.93 U 0.52 U
Methylene Chloride 34 0.73 U 0.93 U 0.52 U
Methyl tert-butyl ether 140 0.37 U 0.46 U 0.26 U
Styrene 430 0.37 U 0.46 U 0.26 U
1,1,2,2-Tetrachloroethane  -- 0.37 U 0.46 U 0.26 U
Tetrachloroethene 28 0.37 U 0.46 U 0.26 U
Toluene 42 0.38 1.4 0.26 U
1,1,1-Trichloroethane 1,200 0.37 U 0.46 U 0.26 U
1,1,2-Trichloroethane 1,800 0.37 U 0.46 U 0.26 U
Trichloroethene 12 0.37 U 0.46 U 0.26 U
Vinyl Chloride 1.1 0.37 U 0.46 U 0.26 U
m,p-Xylene 320 4.5 9.9 0.26 U
o-Xylene 320 4.2 6.3 1.5
Xylenes, Total 320 8.7 16 1.6
Notes:
(1)  U - Indicates compound/analyte was analyzed for but not detected, the associated value is the sample reporting limit.    
(2)  -- Toxicity criteria not available for exposure route.
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Table 9 (Continued) 
SVE Post-Remediation Subsurface Soil Samples Analytical Results

Construction Worker Inhalation Exposure Route Evaluation
Hawthorne Regulator Station

Tier 1 Sample Location and Depth (feet below ground surface)/Concentration
Remediation CF06B-001 CF06E-001 CF07-001

Compound/Analyte Objectives 9-10 5-6 8-9
TCL Semivolatiles (mg/kg)

Aniline  -- 0.45 U 0.44 U 0.38 U
Benzidine  -- 0.45 U 0.44 U 0.38 U
Benzoic acid  -- 2.2 U 6.2 1.8 U
Benzyl alcohol  -- 0.45 U 0.44 U 0.38 U
Bis(2-chloroethoxy)methane  -- 0.45 U 0.44 U 0.38 U
Bis(2-chloroethyl)ether 0.66 0.45 U 0.44 U 0.38 U
Bis(2-ethylhexyl)phthalate 31,000 0.45 U 0.44 U 0.38 U
4-Bromophenyl phenyl ether  -- 0.45 U 0.44 U 0.38 U
Butyl benzyl phthalate 930 0.45 U 0.44 U 0.38 U
Carbazole -- 0.45 U 0.44 U 0.38 U
4-Chloro-3-methylphenol  -- 0.45 U 0.44 U 0.38 U
4-Chloroaniline -- 0.45 U 0.44 U 0.38 U
2-Chloronaphthalene  -- 0.45 U 0.44 U 0.38 U
2-Chlorophenol 53,000 0.45 U 0.44 U 0.38 U
4-Chlorophenyl phenyl ether  -- 0.45 U 0.44 U 0.38 U
Dibenzofuran  -- 0.45 U 0.44 U 0.38 U
1,2-Dichlorobenzene 310 0.45 U 0.44 U 0.38 U
1,3-Dichlorobenzene  -- 0.45 U 0.44 U 0.38 U
1,4-Dichlorobenzene 340 0.45 U 0.44 U 0.38 U
3,3´-Dichlorobenzidine -- 0.9 U 0.87 U 0.75 U
Diethyl phthalate 2,000 0.45 U 0.44 U 0.38 U
Dimethyl phthalate  -- 0.45 U 0.44 U 0.38 U
Di-n-butyl phthalate 2,300 0.45 U 0.44 U 0.38 U
2,4-Dichlorophenol -- 0.45 U 0.44 U 0.38 U
2,4-Dimethylphenol -- 0.45 U 0.44 U 0.38 U
4,6-Dinitro-2-methylphenol  -- 2.2 U 2.1 U 1.8 U
2,4-Dinitrophenol -- 2.2 U 2.1 U 1.8 U
2,4-Dinitrotoluene -- 0.45 U 0.44 U 0.38 U
2,6-Dinitrotoluene -- 0.45 U 0.44 U 0.38 U
Di-n-octyl phthalate 10,000 0.45 U 0.44 U 0.38 U
Hexachlorobenzene 2.6 0.45 U 0.44 U 0.38 U
Hexachlorobutadiene  -- 0.45 U 0.44 U 0.38 U
Hexachlorocyclopentadiene 1.1 0.45 U 0.44 U 0.38 U
Hexachloroethane -- 0.45 U 0.44 U 0.38 U
Isophorone 4,600 0.45 U 0.44 U 0.38 U
2-Methylnaphthalene  -- 4.7 2.6 0.38 U
2-Methylphenol -- 0.45 U 0.44 U 0.38 U
4-Methylphenol  -- 0.45 U 0.44 U 0.38 U
2-Nitroaniline  -- 2.2 U 2.1 U 1.8 U
3-Nitroaniline  -- 2.2 U 2.1 U 1.8 U
4-Nitroaniline  -- 2.2 U 2.1 U 1.8 U
Nitrobenzene 9.4 0.45 U 0.44 U 0.38 U
2-Nitrophenol  -- 0.45 U 0.44 U 0.38 U
4-Nitrophenol  -- 2.2 U 2.1 U 1.8 U
N-Nitrosodimethylamine  -- 0.45 U 0.44 U 0.38 U
N-Nitrosodi-n-propylamine -- 0.45 U 0.44 U 0.38 U
N-Nitrosodiphenylamine -- 0.45 U 0.44 U 0.38 U
2, 2'-oxybis(1-Chloropropane)  -- 0.45 U 0.44 U 0.38 U
Pentachlorophenol -- 2.2 U 2.1 U 1.8 U
Phenol -- 0.45 U 0.44 U 0.38 U
Pyridine  -- 0.45 U 0.44 U 0.38 U
1,2,4-Trichlorobenzene 920 0.45 U 0.44 U 0.38 U
2,4,5-Trichlorophenol -- 0.9 U 0.87 U 0.75 U
2,4,6-Trichlorophenol 540 0.45 U 0.44 U 0.38 U
Notes:
(1)  U - Indicates compound/analyte was analyzed for but not detected, the associated value is the sample reporting limit.    
(2)  -- Toxicity criteria not available for exposure route.
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Table 9 (Continued) 
SVE Post-Remediation Subsurface Soil Samples Analytical Results

Construction Worker Inhalation Exposure Route Evaluation
Hawthorne Regulator Station

Tier 1 Sample Location and Depth (feet below ground surface)/Concentration
Remediation CF06B-001 CF06E-001 CF07-001

Compound/Analyte Objectives 9-10 5-6 8-9
PAHs (mg/kg)

Acenaphthene -- 0.13 0.033 U 0.042
Acenaphthylene  -- 0.3 0.092 0.028 U
Anthracene  -- 0.097 0.055 0.028
Benzo(a)anthracene  -- 0.15 0.16 0.099
Benzo(b)fluoranthene  -- 0.085 0.45 0.11
Benzo(k)fluoranthene  -- 0.034 U 0.063 0.037
Benzo(g,h,i)perylene  -- 0.034 U 0.1 0.046
Benzo(a)pyrene  -- 0.049 0.18 0.079
Chrysene  -- 0.1 0.29 0.07
Dibenzo(a,h)anthracene  -- 0.034 U 0.033 U 0.028 U
Fluoranthene  -- 0.3 0.22 0.18
Fluorene  -- 0.32 0.033 U 0.028 U
Indeno(1,2,3-cd)pyrene -- 0.034 U 0.091 0.038
Naphthalene 1.8 45 11 3.9
Phenanthrene  -- 0.58 0.22 0.063
Pyrene -- 0.32 0.46 0.18

Priority Pollutant Metals and Total Cyanide (mg/kg)
Antimony -- 3.8 U 3.9 U 3.2 U
Arsenic 25,000 5.2 16 5.3
Beryllium 44,000 0.63 U 1.5 0.54 U
Cadmium 59,000 0.63 U 1.5 0.54 U
Chromium 690 16 20 10
Copper -- 19 140 16
Lead -- 16 490 21
Mercury 52,000 0.033 U 0.49 0.044
Nickel 440,000 14 34 15
Selenium -- 1.3 U 1.6 1.1 U
Silver -- 1.3 U 1.3 U 1.1 U
Thallium -- 1.3 U 1.3 U 1.1 U
Zinc -- 74 370 28
Total Cyanide -- 0.98 2.5 0.29 U
Notes:
(1)  U - Indicates compound/analyte was analyzed for but not detected, the associated value is the sample reporting limit.    
(2)  -- Toxicity criteria not available for exposure route.
(3)  Shaded value exceeds Tier 1 remediation objectives.
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Table 10
SVE Post-Remediation Subsurface Soil Samples Analytical Results

Site-Specific Soil Saturation Evaluation
Hawthorne Regulator Station

Sample Location and Depth (feet below ground surface)/Concentration
SP51B-001 SP51C-001 CF02-001 CF03-001

Compound/Analyte Csat 7-7.5 7-7.5 6-7 7-8
TCL Volatiles (mg/kg)

Acetone 100,000 2.6 U 2.3 U 0.034 U 0.026 U
Benzene 870 2 0.92 0.0068 U 0.0052 U
Bromodichloromethane 3,000 0.52 U 0.46 U 0.0068 U 0.0052 U
Bromoform 1,900 0.52 U 0.46 U 0.0068 U 0.0052 U
Bromomethane 3,200 1 U 0.92 U 0.014 U 0.01 U
2-Butanone -- 1 U 0.92 U 0.014 U 0.01 U
Carbon Disulfide 720 0.52 U 1.9 0.0068 U 0.0052 U
Carbon Tetrachloride 1,100 0.52 U 0.46 U 0.0068 U 0.0052 U
Chlorobenzene 680 0.52 U 0.46 U 0.0068 U 0.0052 U
Chloroethane -- 1 U 0.92 U 0.014 U 0.01 U
Chloroform 2,900 0.52 U 0.46 U 0.0068 U 0.0052 U
Chloromethane -- 1 U 0.92 U 0.0068 U 0.0052 U
Dibromochloromethane 1,300 0.52 U 0.46 U 0.0068 U 0.0052 U
1,1-Dichloroethane 1,700 0.52 U 0.46 U 0.0068 U 0.0052 U
1,2-Dichloroethane 1,800 0.52 U 0.46 U 0.0068 U 0.0052 U
1,1-Dichloroethene 1,500 0.52 U 0.46 U 0.0068 U 0.0052 U
cis-1,2-Dichloroethene 1,200 0.52 U 0.46 U 0.0068 U 0.0052 U
trans-1,2-Dichloroethene 3,100 0.52 U 0.46 U 0.0068 U 0.0052 U
1,2-Dichloropropane 1,100 0.52 U 0.46 U 0.0068 U 0.0052 U
cis-1,3-Dichloropropene 1,400 0.52 U 0.46 U 0.0068 U 0.0052 U
trans-1,3-Dichloropropene 1,400 0.52 U 0.46 U 0.0068 U 0.0052 U
Ethylbenzene 959* 26 450 0.0068 U 0.0052 U
2-Hexanone -- 1 U 0.92 U 0.014 U 0.01 U
4-Methyl-2-Pentanone -- 1 U 0.92 U 0.014 U 0.01 U
Methylene Chloride 2,400 1 U 0.92 U 0.014 U 0.01 U
Methyl tert-butyl ether 8,800 0.52 U 0.46 U 0.0068 U 0.0052 U
Styrene 1,500 0.52 U 0.46 U 0.0068 U 0.0052 U
1,1,2,2-Tetrachloroethane -- 0.52 U 0.46 U 0.0068 U 0.0052 U
Tetrachloroethene 240 0.52 U 0.46 U 0.0068 U 0.0052 U
Toluene 650 0.52 U 1.7 0.0068 U 0.0052 U
1,1,1-Trichloroethane 1,200 0.52 U 0.46 U 0.0068 U 0.0052 U
1,1,2-Trichloroethane 1,800 0.52 U 0.46 U 0.0068 U 0.0052 U
Trichloroethene 1,300 0.52 U 0.46 U 0.0068 U 0.0052 U
Vinyl Chloride 1,200 0.52 U 0.46 U 0.0068 U 0.0052 U
m,p-Xylene 1019* 60 920 0.0068 U 0.0052 U
o-Xylene 1008* 13 63 0.0068 U 0.0052 U
Xylenes, Total -- 73 980 0.014 U 0.01 U

Subtotal: 123.08 1456.38 0.3152 0.2368
Notes:
(1)  U - Indicates compound/analyte was analyzed for but not detected, the associated value is the sample reporting limit.    
(2) * - Site-specific soil saturation limits based on site-specific TOC of 15,000 mg/kg.  

Hawthorne Regulator Station - RACR Page 1 of 9 December 2005



Table 10 (Continued)
SVE Post-Remediation Subsurface Soil Samples Analytical Results

Site-Specific Soil Saturation Evaluation
Hawthorne Regulator Station

Sample Location and Depth (feet below ground surface)/Concentration
SP51B-001 SP51C-001 CF02-001 CF03-001

Compound/Analyte Csat 7-7.5 7-7.5 6-7 7-8
TCL Semivolatiles (mg/kg)

Aniline -- NA NA 0.44 U 0.39 U
Benzidine -- NA NA 0.44 U 0.39 U
Benzoic acid -- NA NA 2.1 U 1.9 U
Benzyl alcohol -- NA NA 0.44 U 0.39 U
Bis(2-chloroethoxy)methane -- NA NA 0.44 U 0.39 U
Bis(2-chloroethyl)ether 3,300 NA NA 0.44 U 0.39 U
Bis(2-ethylhexyl)phthalate 31,000 NA NA 0.44 U 0.39 U
4-Bromophenyl phenyl ether -- NA NA 0.44 U 0.39 U
Butyl benzyl phthalate 930 NA NA 0.44 U 0.39 U
Carbazole -- NA NA 0.44 U 0.39 U
4-Chloro-3-methylphenol -- NA NA 0.44 U 0.39 U
4-Chloroaniline -- NA NA 0.44 U 0.39 U
2-Chloronaphthalene -- NA NA 0.44 U 0.39 U
2-Chlorophenol 53,000 NA NA 0.44 U 0.39 U
4-Chlorophenyl phenyl ether -- NA NA 0.44 U 0.39 U
Dibenzofuran -- NA NA 0.44 U 0.39 U
1,2-Dichlorobenzene 560 NA NA 0.44 U 0.39 U
1,3-Dichlorobenzene -- NA NA 0.44 U 0.39 U
1,4-Dichlorobenzene -- NA NA 0.44 U 0.39 U
3,3´-Dichlorobenzidine -- NA NA 0.89 U 0.78 U
Diethyl phthalate 2,000 NA NA 0.44 U 0.39 U
Dimethyl phthalate -- NA NA 0.44 U 0.39 U
Di-n-butyl phthalate 2,300 NA NA 0.44 U 0.39 U
2,4-Dichlorophenol -- NA NA 0.44 U 0.39 U
2,4-Dimethylphenol -- NA NA 0.44 U 0.39 U
4,6-Dinitro-2-methylphenol -- NA NA 2.1 U 1.9 U
2,4-Dinitrophenol -- NA NA 2.1 U 1.9 U
2,4-Dinitrotoluene -- NA NA 0.44 U 0.39 U
2,6-Dinitrotoluene -- NA NA 0.44 U 0.39 U
Di-n-octyl phthalate 10,000 NA NA 0.44 U 0.39 U
Hexachlorobenzene -- NA NA 0.44 U 0.39 U
Hexachlorobutadiene -- NA NA 0.44 U 0.39 U
Hexachlorocyclopentadiene 2,200 NA NA 0.44 U 0.39 U
Hexachloroethane -- NA NA 0.44 U 0.39 U
Isophorone 4,600 NA NA 0.44 U 0.39 U
2-Methylnaphthalene -- NA NA 0.44 U 0.39 U
2-Methylphenol -- NA NA 0.44 U 0.39 U
4-Methylphenol -- NA NA 0.44 U 0.39 U
2-Nitroaniline -- NA NA 2.1 U 1.9 U
3-Nitroaniline -- NA NA 2.1 U 1.9 U
4-Nitroaniline -- NA NA 2.1 U 1.9 U
Nitrobenzene 1,000 NA NA 0.44 U 0.39 U
2-Nitrophenol -- NA NA 0.44 U 0.39 U
4-Nitrophenol -- NA NA 2.1 U 1.9 U
N-Nitrosodimethylamine -- NA NA 0.44 U 0.39 U
N-Nitrosodi-n-propylamine -- NA NA 0.44 U 0.39 U
N-Nitrosodiphenylamine -- NA NA 0.44 U 0.39 U
2, 2'-oxybis(1-Chloropropane) -- NA NA 0.44 U 0.39 U
Pentachlorophenol -- NA NA 2.1 U 1.9 U
Phenol -- NA NA 0.44 U 0.39 U
Pyridine -- NA NA 0.44 U 0.39 U
1,2,4-Trichlorobenzene 3,200 NA NA 0.44 U 0.39 U
2,4,5-Trichlorophenol -- NA NA 0.89 U 0.78 U
2,4,6-Trichlorophenol -- NA NA 0.44 U 0.39 U

Subtotal: NA NA 37.94 33.92
Note:
(1)  U - Indicates compound/analyte was analyzed for but not detected, the associated value is the sample reporting limit.    
(2) NA - Not Anlayzed 
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Table 10 (Continued)
SVE Post-Remediation Subsurface Soil Samples Analytical Results

Site-Specific Soil Saturation Evaluation
Hawthorne Regulator Station

Sample Location and Depth (feet below ground surface)/Concentration
SP51B-001 SP51C-001 CF02-001 CF03-001

Compound/Analyte Csat 7-7.5 7-7.5 6-7 7-8
PAHs (mg/kg)

Acenaphthene -- NA NA 0.69 0.13
Acenaphthylene -- NA NA 0.22 0.11
Anthracene -- NA NA 2.6 0.27
Benzo(a)anthracene -- NA NA 6.4 0.9
Benzo(b)fluoranthene -- NA NA 7.7 0.68
Benzo(k)fluoranthene -- NA NA 2.5 0.7
Benzo(g,h,i)perylene -- NA NA 4.4 0.58
Benzo(a)pyrene -- NA NA 7 1.1
Chrysene -- NA NA 4.9 0.92
Dibenzo(a,h)anthracene -- NA NA 1 0.073
Fluoranthene -- NA NA 12 1.9
Fluorene -- NA NA 0.9 0.2
Indeno(1,2,3-cd)pyrene -- NA NA 3.3 0.42
Naphthalene -- NA NA 0.54 0.077
Phenanthrene -- NA NA 7.5 0.88
Pyrene -- NA NA 14 2.2

Subtotal: NA NA 75.65 11.14
Total Organic Content: 15,000** 123 1456 114 45

Notes:
(1)  U - Indicates compound/analyte was analyzed for but not detected, the associated value is the sample reporting limit.    
(2) **- The site-specific TOC value of 15,000 mg/kg for subsurface soil was used. 
(3) NA - Not Anlayzed 
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Table 10 (Continued)
SVE Post-Remediation Subsurface Soil Samples Analytical Results

Site-Specific Soil Saturation Evaluation
Hawthorne Regulator Station

CF03-002 CF04C-001 CF04D-001 CF05C-001
Compound/Analyte Csat 6-7 7-8 3-4 9-10

TCL Volatiles (mg/kg)
Acetone 100,000 0.056 U 2.2 U 0.03 U 0.025 U
Benzene 870 0.011 U 0.58 2.6 0.005 U
Bromodichloromethane 3,000 0.011 U 0.45 U 0.0059 U 0.005 U
Bromoform 1,900 0.011 U 0.45 U 0.0059 U 0.005 U
Bromomethane 3,200 0.022 U 0.89 U 0.012 U 0.01 U
2-Butanone -- 0.022 U 0.89 U 0.012 U 0.01 U
Carbon Disulfide 720 0.011 U 3.8 0.0059 U 0.005 U
Carbon Tetrachloride 1,100 0.011 U 0.45 U 0.0059 U 0.005 U
Chlorobenzene 680 0.011 U 0.45 U 0.0059 U 0.005 U
Chloroethane -- 0.022 U 0.89 U 0.012 U 0.01 U
Chloroform 2,900 0.011 U 0.45 U 0.0059 U 0.005 U
Chloromethane -- 0.011 U 0.45 U 0.0059 U 0.005 U
Dibromochloromethane 1,300 0.011 U 0.45 U 0.0059 U 0.005 U
1,1-Dichloroethane 1,700 0.011 U 0.45 U 0.0059 U 0.005 U
1,2-Dichloroethane 1,800 0.011 U 0.45 U 0.0059 U 0.005 U
1,1-Dichloroethene 1,500 0.011 U 0.45 U 0.0059 U 0.005 U
cis-1,2-Dichloroethene 1,200 0.011 U 0.45 U 0.0059 U 0.005 U
trans-1,2-Dichloroethene 3,100 0.011 U 0.45 U 0.0059 U 0.005 U
1,2-Dichloropropane 1,100 0.011 U 0.45 U 0.0059 U 0.005 U
cis-1,3-Dichloropropene 1,400 0.011 U 0.45 U 0.0059 U 0.005 U
trans-1,3-Dichloropropene 1,400 0.011 U 0.45 U 0.0059 U 0.005 U
Ethylbenzene 959* 0.011 U 65 0.0059 U 0.005 U
2-Hexanone -- 0.022 U 0.89 U 0.012 U 0.01 U
4-Methyl-2-Pentanone -- 0.022 U 0.89 U 0.012 U 0.01 U
Methylene Chloride 2,400 0.022 U 0.89 U 0.012 U 0.01 U
Methyl tert-butyl ether 8,800 0.011 U 0.45 U 0.0059 U 0.005 U
Styrene 1,500 0.011 U 0.45 U 0.0059 U 0.005 U
1,1,2,2-Tetrachloroethane -- 0.011 U 0.45 U 0.0059 U 0.005 U
Tetrachloroethene 240 0.011 U 0.45 U 0.043 0.005 U
Toluene 650 0.011 U 3.3 0.0059 U 0.005 U
1,1,1-Trichloroethane 1,200 0.011 U 0.65 0.41 0.005 U
1,1,2-Trichloroethane 1,800 0.011 U 0.45 U 0.0059 U 0.005 U
Trichloroethene 1,300 0.011 U 0.45 U 0.0059 U 0.005 U
Vinyl Chloride 1,200 0.011 U 0.45 U 0.0059 U 0.005 U
m,p-Xylene 1019* 0.011 U 230 0.0058 U 0.005 U
o-Xylene 1008* 0.011 U 360 0.0058 U 0.005 U
Xylenes, Total -- 0.022 U 590 0.012 U 0.01 U

Subtotal: 0.507 680.77 3.3082 0.23
Notes:
(1)  U - Indicates compound/analyte was analyzed for but not detected, the associated value is the sample reporting limit.    
(2) * - Site-specific soil saturation limits based on site-specific TOC of 15,000 mg/kg.  

Sample Location and Depth (feet below ground surface)/Concentration
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Table 10 (Continued)
SVE Post-Remediation Subsurface Soil Samples Analytical Results

Site-Specific Soil Saturation Evaluation
Hawthorne Regulator Station

CF03-002 CF04C-001 CF04D-001 CF05C-001
Compound/Analyte Csat 6-7 7-8 3-4 9-10

TCL Semivolatiles (mg/kg)
Aniline -- 0.54 U 4.4 U 0.41 U 0.4 U
Benzidine -- 0.54 U 4.4 U 0.41 U 0.4 U
Benzoic acid -- 2.6 U 22 U 2 U 1.9 U
Benzyl alcohol -- 0.54 U 4.4 U 0.41 U 0.4 U
Bis(2-chloroethoxy)methane -- 0.54 U 4.4 U 0.41 U 0.4 U
Bis(2-chloroethyl)ether 3,300 0.54 U 4.4 U 0.41 U 0.4 U
Bis(2-ethylhexyl)phthalate 31,000 0.54 U 4.4 U 0.41 U 0.4 U
4-Bromophenyl phenyl ether -- 0.54 U 4.4 U 0.41 U 0.4 U
Butyl benzyl phthalate 930 0.54 U 4.4 U 0.41 U 0.4 U
Carbazole -- 2.1 4.4 U 0.41 U 0.4 U
4-Chloro-3-methylphenol -- 0.54 U 4.4 U 0.41 U 0.4 U
4-Chloroaniline -- 0.54 U 4.4 U 0.41 U 0.4 U
2-Chloronaphthalene -- 0.54 U 4.4 U 0.41 U 0.4 U
2-Chlorophenol 53,000 0.54 U 4.4 U 0.41 U 0.4 U
4-Chlorophenyl phenyl ether -- 0.54 U 4.4 U 0.41 U 0.4 U
Dibenzofuran -- 4.5 4.4 U 0.41 U 0.4 U
1,2-Dichlorobenzene 560 0.54 U 4.4 U 0.41 U 0.4 U
1,3-Dichlorobenzene -- 0.54 U 4.4 U 0.41 U 0.4 U
1,4-Dichlorobenzene -- 0.54 U 4.4 U 0.41 U 0.4 U
3,3´-Dichlorobenzidine -- 1.1 U 8.9 U 0.81 U 0.79 U
Diethyl phthalate 2,000 0.54 U 4.4 U 0.41 U 0.4 U
Dimethyl phthalate -- 0.54 U 4.4 U 0.41 U 0.4 U
Di-n-butyl phthalate 2,300 0.54 U 4.4 U 0.41 U 0.4 U
2,4-Dichlorophenol -- 0.54 U 4.4 U 0.41 U 0.4 U
2,4-Dimethylphenol -- 0.54 U 4.4 U 0.41 U 0.4 U
4,6-Dinitro-2-methylphenol -- 2.6 U 22 U 2 U 1.9 U
2,4-Dinitrophenol -- 2.6 U 22 U 2 U 1.9 U
2,4-Dinitrotoluene -- 0.54 U 4.4 U 0.41 U 0.4 U
2,6-Dinitrotoluene -- 0.54 U 4.4 U 0.41 U 0.4 U
Di-n-octyl phthalate 10,000 0.54 U 4.4 U 0.41 U 0.4 U
Hexachlorobenzene -- 0.54 U 4.4 U 0.41 U 0.4 U
Hexachlorobutadiene -- 0.54 U 4.4 U 0.41 U 0.4 U
Hexachlorocyclopentadiene 2,200 0.54 U 4.4 U 0.41 U 0.4 U
Hexachloroethane -- 0.54 U 4.4 U 0.41 U 0.4 U
Isophorone 4,600 0.54 U 4.4 U 0.41 U 0.4 U
2-Methylnaphthalene -- 2.3 64 0.41 U 0.4 U
2-Methylphenol -- 0.54 U 4.4 U 0.41 U 0.4 U
4-Methylphenol -- 1.8 4.4 U 0.41 U 0.4 U
2-Nitroaniline -- 2.6 U 22 U 2 U 1.9 U
3-Nitroaniline -- 2.6 U 22 U 2 U 1.9 U
4-Nitroaniline -- 2.6 U 22 U 2 U 1.9 U
Nitrobenzene 1,000 0.54 U 4.4 U 0.41 U 0.4 U
2-Nitrophenol -- 0.54 U 4.4 U 0.41 U 0.4 U
4-Nitrophenol -- 2.6 U 22 U 2 U 1.9 U
N-Nitrosodimethylamine -- 0.54 U 4.4 U 0.41 U 0.4 U
N-Nitrosodi-n-propylamine -- 0.54 U 4.4 U 0.41 U 0.4 U
N-Nitrosodiphenylamine -- 0.54 U 4.4 U 0.41 U 0.4 U
2, 2'-oxybis(1-Chloropropane) -- 0.54 U 4.4 U 0.41 U 0.4 U
Pentachlorophenol -- 2.6 U 22 U 2 U 1.9 U
Phenol -- 0.54 U 4.4 U 0.41 U 0.4 U
Pyridine -- 0.54 U 4.4 U 0.41 U 0.4 U
1,2,4-Trichlorobenzene 3,200 0.54 U 4.4 U 0.41 U 0.4 U
2,4,5-Trichlorophenol -- 1.1 U 8.9 U 0.81 U 0.79 U
2,4,6-Trichlorophenol -- 0.54 U 4.4 U 0.41 U 0.4 U

Subtotal: 55.3 447 35.66 25.28
Note:
(1)  U - Indicates compound/analyte was analyzed for but not detected, the associated value is the sample reporting limit.    

Sample Location and Depth (feet below ground surface)/Concentration
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Table 10 (Continued)
SVE Post-Remediation Subsurface Soil Samples Analytical Results

Site-Specific Soil Saturation Evaluation
Hawthorne Regulator Station

CF03-002 CF04D-001 CF05C-001
Compound/Analyte Csat 6-7 7-8 3-4 9-10

PAHs (mg/kg)
Acenaphthene -- 7.4 0.37 0.15 0.03 U
Acenaphthylene -- 4.2 1.2 0.16 0.03 U
Anthracene -- 15 0.61 0.66 0.03 U
Benzo(a)anthracene -- 39 5 2 0.03 U
Benzo(b)fluoranthene -- 36 4.4 2.2 0.03 U
Benzo(k)fluoranthene -- 9 1.3 0.65 0.03 U
Benzo(g,h,i)perylene -- 16 0.8 1.2 0.03 U
Benzo(a)pyrene -- 33 0.37 2 0.03 U
Chrysene -- 27 4.3 1.4 0.03 U
Dibenzo(a,h)anthracene -- 3.4 0.34 U 0.23 0.03 U
Fluoranthene -- 97 8 3.6 0.03 U
Fluorene -- 11 0.91 0.31 0.03 U
Indeno(1,2,3-cd)pyrene -- 13 0.8 0.99 0.03 U
Naphthalene -- 5.7 1200 0.3 0.03 U
Phenanthrene -- 55 7.2 3.9 0.03 U
Pyrene -- 110 11 4.1 0.03 U

Subtotal: 481.7 1246.6 23.85 0.48
Total Organic Content: 15,000** 538 2374 63 26

Notes:
(1)  U - Indicates compound/analyte was analyzed for but not detected, the associated value is the sample reporting limit.    
(2) **- The site-specific TOC value of 15,000 mg/kg for subsurface soil was used. 

CF04C-001
Sample Location and Depth (feet below ground surface)/Concentration
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Table 10 (Continued)
SVE Post-Remediation Subsurface Soil Samples Analytical Results

Site-Specific Soil Saturation Evaluation
Hawthorne Regulator Station

Sample Location and Depth (feet below ground surface)/Concentration
CF06B-001 CF06E-001 CF07-001

Compound/Analyte Csat 9-10 5-6 8-9
TCL Volatiles (mg/kg)

Acetone 100,000 1.8 U 2.3 U 1.3 U
Benzene 870 0.37 U 0.46 U 0.26 U
Bromodichloromethane 3,000 0.37 U 0.46 U 0.26 U
Bromoform 1,900 0.37 U 0.46 U 0.26 U
Bromomethane 3,200 0.73 U 0.93 U 0.52 U
2-Butanone -- 0.73 U 0.93 U 0.52 U
Carbon Disulfide 720 0.37 U 0.46 U 0.26 U
Carbon Tetrachloride 1,100 0.37 U 0.46 U 0.26 U
Chlorobenzene 680 0.37 U 0.46 U 0.26 U
Chloroethane -- 0.73 U 0.93 U 0.52 U
Chloroform 2,900 0.37 U 0.46 U 0.26 U
Chloromethane -- 0.37 U 0.46 U 0.26 U
Dibromochloromethane 1,300 0.37 U 0.46 U 0.26 U
1,1-Dichloroethane 1,700 0.37 U 0.46 U 0.26 U
1,2-Dichloroethane 1,800 0.37 U 0.46 U 0.26 U
1,1-Dichloroethene 1,500 0.37 U 0.46 U 0.26 U
cis-1,2-Dichloroethene 1,200 0.37 U 0.46 U 0.26 U
trans-1,2-Dichloroethene 3,100 0.37 U 0.46 U 0.26 U
1,2-Dichloropropane 1,100 0.37 U 0.46 U 0.26 U
cis-1,3-Dichloropropene 1,400 0.37 U 0.46 U 0.26 U
trans-1,3-Dichloropropene 1,400 0.37 U 0.46 U 0.26 U
Ethylbenzene 959* 15 0.64 6.9
2-Hexanone -- 0.73 U 0.93 U 0.52 U
4-Methyl-2-Pentanone -- 0.73 U 0.93 U 0.52 U
Methylene Chloride 2,400 0.73 U 0.93 U 0.52 U
Methyl tert-butyl ether 8,800 0.37 U 0.46 U 0.26 U
Styrene 1,500 0.37 U 0.46 U 0.26 U
1,1,2,2-Tetrachloroethane -- 0.37 U 0.46 U 0.26 U
Tetrachloroethene 240 0.37 U 0.46 U 0.26 U
Toluene 650 0.38 1.4 0.26 U
1,1,1-Trichloroethane 1,200 0.37 U 0.46 U 0.26 U
1,1,2-Trichloroethane 1,800 0.37 U 0.46 U 0.26 U
Trichloroethene 1,300 0.37 U 0.46 U 0.26 U
Vinyl Chloride 1,200 0.37 U 0.46 U 0.26 U
m,p-Xylene 1019* 4.5 9.9 0.26 U
o-Xylene 1008* 4.2 6.3 1.5
Xylenes, Total -- 8.7 16 1.6

Subtotal: 39.51 37.62 19.84
Notes:
(1)  U - Indicates compound/analyte was analyzed for but not detected, the associated value is the sample reporting limit.    
(2) * - Site-specific soil saturation limits based on site-specific TOC of 15,000 mg/kg.  
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Table 10 (Continued)
SVE Post-Remediation Subsurface Soil Samples Analytical Results

Site-Specific Soil Saturation Evaluation
Hawthorne Regulator Station

Sample Location and Depth (feet below ground surface)/Concentration
CF06B-001 CF06E-001 CF07-001

Compound/Analyte Csat 9-10 5-6 8-9
TCL Semivolatiles (mg/kg)

Aniline -- 0.45 U 0.44 U 0.38 U
Benzidine -- 0.45 U 0.44 U 0.38 U
Benzoic acid -- 2.2 U 6.2 1.8 U
Benzyl alcohol -- 0.45 U 0.44 U 0.38 U
Bis(2-chloroethoxy)methane -- 0.45 U 0.44 U 0.38 U
Bis(2-chloroethyl)ether 3,300 0.45 U 0.44 U 0.38 U
Bis(2-ethylhexyl)phthalate 31,000 0.45 U 0.44 U 0.38 U
4-Bromophenyl phenyl ether -- 0.45 U 0.44 U 0.38 U
Butyl benzyl phthalate 930 0.45 U 0.44 U 0.38 U
Carbazole -- 0.45 U 0.44 U 0.38 U
4-Chloro-3-methylphenol -- 0.45 U 0.44 U 0.38 U
4-Chloroaniline -- 0.45 U 0.44 U 0.38 U
2-Chloronaphthalene -- 0.45 U 0.44 U 0.38 U
2-Chlorophenol 53,000 0.45 U 0.44 U 0.38 U
4-Chlorophenyl phenyl ether -- 0.45 U 0.44 U 0.38 U
Dibenzofuran -- 0.45 U 0.44 U 0.38 U
1,2-Dichlorobenzene 560 0.45 U 0.44 U 0.38 U
1,3-Dichlorobenzene -- 0.45 U 0.44 U 0.38 U
1,4-Dichlorobenzene -- 0.45 U 0.44 U 0.38 U
3,3´-Dichlorobenzidine -- 0.9 U 0.87 U 0.75 U
Diethyl phthalate 2,000 0.45 U 0.44 U 0.38 U
Dimethyl phthalate -- 0.45 U 0.44 U 0.38 U
Di-n-butyl phthalate 2,300 0.45 U 0.44 U 0.38 U
2,4-Dichlorophenol -- 0.45 U 0.44 U 0.38 U
2,4-Dimethylphenol -- 0.45 U 0.44 U 0.38 U
4,6-Dinitro-2-methylphenol -- 2.2 U 2.1 U 1.8 U
2,4-Dinitrophenol -- 2.2 U 2.1 U 1.8 U
2,4-Dinitrotoluene -- 0.45 U 0.44 U 0.38 U
2,6-Dinitrotoluene -- 0.45 U 0.44 U 0.38 U
Di-n-octyl phthalate 10,000 0.45 U 0.44 U 0.38 U
Hexachlorobenzene -- 0.45 U 0.44 U 0.38 U
Hexachlorobutadiene -- 0.45 U 0.44 U 0.38 U
Hexachlorocyclopentadiene 2,200 0.45 U 0.44 U 0.38 U
Hexachloroethane -- 0.45 U 0.44 U 0.38 U
Isophorone 4,600 0.45 U 0.44 U 0.38 U
2-Methylnaphthalene -- 4.7 2.6 0.38 U
2-Methylphenol -- 0.45 U 0.44 U 0.38 U
4-Methylphenol -- 0.45 U 0.44 U 0.38 U
2-Nitroaniline -- 2.2 U 2.1 U 1.8 U
3-Nitroaniline -- 2.2 U 2.1 U 1.8 U
4-Nitroaniline -- 2.2 U 2.1 U 1.8 U
Nitrobenzene 1,000 0.45 U 0.44 U 0.38 U
2-Nitrophenol -- 0.45 U 0.44 U 0.38 U
4-Nitrophenol -- 2.2 U 2.1 U 1.8 U
N-Nitrosodimethylamine -- 0.45 U 0.44 U 0.38 U
N-Nitrosodi-n-propylamine -- 0.45 U 0.44 U 0.38 U
N-Nitrosodiphenylamine -- 0.45 U 0.44 U 0.38 U
2, 2'-oxybis(1-Chloropropane) -- 0.45 U 0.44 U 0.38 U
Pentachlorophenol -- 2.2 U 2.1 U 1.8 U
Phenol -- 0.45 U 0.44 U 0.38 U
Pyridine -- 0.45 U 0.44 U 0.38 U
1,2,4-Trichlorobenzene 3,200 0.45 U 0.44 U 0.38 U
2,4,5-Trichlorophenol -- 0.9 U 0.87 U 0.75 U
2,4,6-Trichlorophenol -- 0.45 U 0.44 U 0.38 U

Subtotal: 43.45 44.16 32.62
Note:
(1)  U - Indicates compound/analyte was analyzed for but not detected, the associated value is the sample reporting limit.    
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Table 10 (Continued)
SVE Post-Remediation Subsurface Soil Samples Analytical Results

Site-Specific Soil Saturation Evaluation
Hawthorne Regulator Station

Sample Location and Depth (feet below ground surface)/Concentration
CF06B-001 CF06E-001 CF07-001

Compound/Analyte Csat 9-10 5-6 8-9
PAHs (mg/kg)

Acenaphthene -- 0.13 0.033 U 0.042
Acenaphthylene -- 0.3 0.092 0.028 U
Anthracene -- 0.097 0.055 0.028
Benzo(a)anthracene -- 0.15 0.16 0.099
Benzo(b)fluoranthene -- 0.085 0.45 0.11
Benzo(k)fluoranthene -- 0.034 U 0.063 0.037
Benzo(g,h,i)perylene -- 0.034 U 0.1 0.046
Benzo(a)pyrene -- 0.049 0.18 0.079
Chrysene -- 0.1 0.29 0.07
Dibenzo(a,h)anthracene -- 0.034 U 0.033 U 0.028 U
Fluoranthene -- 0.3 0.22 0.18
Fluorene -- 0.32 0.033 U 0.028 U
Indeno(1,2,3-cd)pyrene -- 0.034 U 0.091 0.038
Naphthalene -- 45 11 3.9
Phenanthrene -- 0.58 0.22 0.063
Pyrene -- 0.32 0.46 0.18

Subtotal: 47.567 13.48 4.956
Total Organic Content: 15,000** 131 95 57

Notes:
(1)  U - Indicates compound/analyte was analyzed for but not detected, the associated value is the sample reporting limit.    
(2) **- The site-specific TOC value of 15,000 mg/kg for subsurface soil was used. 
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Table 11
North Portion Confirmation Samples

Hawthorne Regulator Station

Sample/depth (feet below ground surface)
Remediation CF08-001* NW08-001 NW08-002 SW08-001 WW08-001 EW08-001 EW08-002 Floor08-001

Compound/Analyte Objective 4-8 4-8 4-8 4-8 4-8 4-8 4-8 8
Total Lead (mg/kg)

Total Lead NA 3,300 4,500 300 32 340 810 120 44
TCLP Lead (mg/L)

TCLP Lead 5 3 5.5 0.1 0.34 0.18 6.2 0.093 0.021
Notes:
(1) * Soil sample CF08-001 was composited in the laboratory from soil samples NW08-001, SW08-001, WW08-001, EW08-001, and Floor08-001.  
(2) Shaded value exceeds remediation objective.
(3) NA - Not applicable.
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FIGURES 
REMEDIAL ACTION COMPLETION REPORT 

HAWTHORNE REGULATOR STATION 































 

Hawthorne Regulation Station – RACR Page 1 of 13 December 2005 

Hawthorne Regulator Station  
Date:  May 14, 2003 
 
Description:   
 
View of exposed utility lines 
uncovered during 3-foot excavation in 
area of regulator houses. 

Hawthorne Regulator Station 
Date:  May 19, 2003 
 
Description:   
 
View of 3-foot excavation northeast of 
regulator houses. 
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Hawthorne Regulator Station 
Date:  May 22, 2003 
 
Description:   
 
View of excavator removing asphalt 
along Marcey Street.   

Hawthorne Regulator Station 
Date:  May 24, 2003 
 
Description:   
 
View of 3-foot excavation adjacent to 
the building located in the North 
portion of the Site. 
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Hawthorne Regulator Station 
Date:  June 12, 2003 
 
Description:   
 
View of 5,000,000 cubic foot (ft3) 
concrete gas holder wall uncovered 
intact during 3-foot excavation in the 
North portion of the Site. 
 

Hawthorne Regulator Station 
Date:  June 12, 2003 
 
Description:   
 
View of the installation of the 
engineered barrier [40-millimeter (mil) 
high density polyethene liner] placed 
over the 5,000,000-ft3 gas holder wall. 
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Hawthorne Regulator Station 
Date:  June 13, 2003 
 
Description:   
 
View of the installation of two sheets 
of 6-mil visquene approximately 2 feet 
below ground surface (bgs) in the 
North portion of the Site in 
preparation of the soil vapor extraction 
(SVE) activities. 
 
 
 

Hawthorne Regulator Station 
Date:  June 16, 2003 
 
Description:   
 
View of asbestos abatement activities 
for the removal of asbestsos coated 
piping located east of the former 
5,000,000-ft3 gas holder. 
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Hawthorne Regulator Station 
Date:  June 19, 2003 
 
Description:   
 
View of suspected drip oil tank 
found extending offsite along the 
eastern boundary in the South 
portion of the Site. 
 
 
 

Hawthorne Regulator Station 
Date:  June 26, 2003 
 
Description:   
 
View of 4.5-foot excavation in 
progress behind the regulator houses 
in the South portion of the Site. 
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Hawthorne Regulator Station 
Date:  July 1, 2003 
 
Description:   
 
View of excavator breaking the 
former west gylcol fogger building 
concrete foundation along Kingsbury 
Street. 
 
 
 

Hawthorne Regulator Station 
Date:  July 1, 2003 
 
Description:   
 
Removing contents (oil) from 
suspected oil drip tank, located along 
the eastern boundary in the South 
portion of the Site, via vacuum truck 
for disposal offsite. 
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Hawthorne Regulator Station 
Date:  July 10, 2003 
 
Description:   
 
View of excavator direct-loading 
soil excavated along Kingsbury 
Street for offsite disposal. 
 
 

Hawthorne Regulator Station 
Date:  July 10, 2003 
 
Description:   
 
View of excavation of surface soil 
on South portion of Site near 
Kingsbury Street. 
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Hawthorne Regulator Station 
Date:  July 18, 2003 
 
Description:   
 
View facing north of the South 
portion of the Site backfilled with 
imported clean coarse aggregate 
before final grade. 
 
 

Hawthorne Regulator Station 
Date:  August 1, 2003 
 
Description:   
 
View of protection posts surrounding 
gas valve after final grading of the 
Site. 
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Hawthorne Regulator Station 
Date:  September 8, 2003 
 
Description:   
 
View of drilling for installation of 
the SVE well (SVE-2) located in the 
North portion of the Site. 
 
 

Hawthorne Regulator Station 
Date:  September 10, 2003 
 
Description:   
 
View of the trench with piping for 
the SVE system in the North portion 
of the Site. 
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Hawthorne Regulator Station 
Date:  May 13, 2004 
 
Description: 
 
View of SVE trailer and 55-gallon 
drums.  Granular activated carbon  
(GAC) drums were used to treat 
SVE extracted vapors prior to 
emission into the atmosphere in 
accordance with the Illinois 
Environmental Protection Agency 
Joint Construction and Operating 
Permit (I.D. No. 031600GOP).  

Hawthorne Regulator Station 
Date:  September 10, 2003 
 
Description:  
 
View of passive vent well (PV2) and 
SVE (SVE-2) flush mounted well in 
the North portion of the Site. 
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Hawthorne Regulator Station 
Date:  May 13, 2004 
 
Description: 
 
View of air monitoring using photo 
ionization detector (PID) inside the 
SVE trailer.  This sampling port was 
used to measure the total VOC 
concentration prior to GAC 
treatment. 

Hawthorne Regulator Station 
Date:  July 1, 2004 
 
Description: 
 
View of 6,900 gallon, double walled, 
polyethene tank used to hold water 
from SVE activities. 
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Hawthorne Regulator Station 
Date:  July 28, 2004 
 
Description: 
 
View of geoprobing activities at 
confirmation sample location CF02. 

Hawthorne Regulator Station 
Date:  July 28, 2004 
 
Description: 
 
View of geoprobing activities at 
confirmation sample location CF05. 
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 Hawthorne Regulator Station 
Date:  June 30, 2005 
 
Description: 
 
View facing east of the lead 
subsurface soil excavation to 
approximately 8 feet bgs located in 
the north portion of the Site. 

Hawthorne Regulator Station 
Date:  July 13, 2005 
 
Description: 
 
View facing north of lead subsurface 
area after restoration activities. 
 
 











































































































































































































































































Soil Vapor Extraction System Operation Record - WEEK 1
Hawthorne Regulator Station

Parameter Measurements/Readings
Date 3/15/2004 3/16/2004 3/17/2004 3/18/2004 3/19/2004 3/20/2004
Time 0915 0840 1220 1144 0945 1340

Sampled by: DUS/AC DUS DUS DUS/AC DUS DUS
Vapor Extraction Flow Rate (cfm)

Total (not to exceed 100 cfm) 50 40 50 75 85 85
VOC Concetrations (ppm)

Prior to GAC Unit - Outside Trailer 2850 2950 1250 2460 580 4358
Prior to GAC Unit - Inside Trailer 50.5 35.8 30.4 48.6 12.5 4358

Post GAC Unit 0.2 0.1 0.1 0.0 0.0 0.2
SVE Discharge Temp (degrees F)

After GAC Unit 45 45 50 48 56 65
GAC Indicator

Drum 1 (Brown/Purple to White/Gray) Purple Purple Purple Purple Purple Purple
Liquid Volume (Gallons)

Approximate Total in Tank 0 (Initial Start) 1090 2090 2860 3920 * 1060
Total to Date 3340 4430 5430 6200 7260 8320

Pressure Reading (" H20)
Prior to GAC Unit 0 0 0 0 0 0

Post GAC Unit 0 0 0 0 0 0
SVE Inlet (in Hg) 15 15 15 15 11.5 15

Outside Temperature (degrees F) 30 30 30 32 38 61
Accumulative Hours of Operation Initial Start 23.5 51.5 75 97 125

Note: 
(1) * - Pick-up by North Branch Environmental.

Hawthorne Regulator Station - RACR Page 1 of 26
December 2005



Soil Vapor Extraction System Operation Record - WEEK 2
Hawthorne Regulator Station

Parameter Measurements/Readings
Date 3/21/2004 3/22/2004 3/23/2004 3/24/2004 3/25/2004 3/26/2004 3/27/2004
Time 1450 1105 1015 1100 0755 0930 0725

Sampled by: DUS DUS DUS ALH DUS/ALH ALH ALH
Vapor Extraction Flow Rate (cfm)

Total (not to exceed 100 cfm) 85 80 85 80 95 90 90
VOC Concetrations (ppm)

Prior to GAC Unit - Outside Trailer 4595 1470 450 305 334 298 1128
Prior to GAC Unit - Inside Trailer 850 60.5 75.2 33.4 37.6 38.5 53.3

Post GAC Unit 0.0 0.1 0.2 0.9 0.0 0.2 0.1
SVE Discharge Temp (degrees F)

After GAC Unit 50 54 60 54 64 60 56
GAC Indicator

Drum 1 (Brown/Purple to White/Gray) Purple Purple Purple Purple Purple Brown Brown
Liquid Volume (Gallons)

Approximate Total in Tank 1950 2660 3440 4220 5080* 890 1900
Total to Date 9210 9920 10700 11480 12340 13340 14350

Pressure Reading (" H20)
Prior to GAC Unit 0 0 0 0 0 0 0

Post GAC Unit 0 0 0 0 0 0 0
SVE Inlet (in Hg) 13.5 11.5 12.0 13.5 13.0 14.5 12

Outside Temperature (degrees F) 32 31 40 42 61 61 42
Accumulative Hours of Operation 150 170 193 218 238 263 285

Note: 
(1) * - Pick-up by North Branch Environmental. Totalizer reading after clean-out was 12450.
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Soil Vapor Extraction System Operation Record - WEEK 3
Hawthorne Regulator Station

Parameter Measurements/Readings
Date 3/28/2004 3/29/2004 3/30/2004 3/31/2004 4/1/2004 4/2/2004 4/3/2004
Time 0735 1100 0815 1125 0930 0945 1040

Sampled by: ALH DUS DUS DUS DUS DUS DUS
Vapor Extraction Flow Rate (cfm)

Total (not to exceed 100 cfm) 90 80 85 80 80 80 90
VOC Concetrations (ppm)

Prior to GAC Unit - Outside Trailer 3845 50.2 48.6 142 135 62.9 49.2
Prior to GAC Unit - Inside Trailer 568 6.7 9.2 5.0 4.9 13.6 7.1

Post GAC Unit 0.3 0.3 0.1 0.2 0.1 0.1 0.2
SVE Discharge Temp (degrees F)

After GAC Unit 62 70 70 58 58 60 72
GAC Indicator

Drum 1 (Brown/Purple to White/Gray) Brown Brown Brown Brown Brown Brown Brown
Liquid Volume (Gallons)

Approximate Total in Tank 2920 4250 5280* 1220 2180 3120* 940
Total to Date 15370 16700 17730 18950 19910 20920 21860

Pressure Reading (" H20)
Prior to GAC Unit 0 0 0 0 0 0 0

Post GAC Unit 0 0 0 0 0 0 0
SVE Inlet (in Hg) 12.5 13.5 11.5 10.5 10.5 10.0 12.0

Outside Temperature (degrees F) 56 60 49 38 40 48 50
Accumulative Hours of Operation 309 336 357 384 406 430 453

Note: 
(1) * - Pick-up by North Branch Environmental. 
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Soil Vapor Extraction System Operation Record - WEEK 4
Hawthorne Regulator Station

Parameter Measurements/Readings
Date 4/4/2004 4/5/2004 4/6/2004 4/7/2004 4/8/2004 4/9/2004 4/10/2004
Time 1525 1125 1010 1445 0953 1053 0830

Sampled by: DUS DUS DUS/APC DUS APC APC APC
Vapor Extraction Flow Rate (cfm)

Total (not to exceed 100 cfm) 85 85 85 85 85 85 85
VOC Concetrations (ppm)

Prior to GAC Unit - Outside Trailer 9999 38.6 6.9 8.9 307 407 6894
Prior to GAC Unit - Inside Trailer 2752 6.4 5.6 5.5 104** 105 1610

Post GAC Unit 0.1 0.2 0.1 0.1 0.1 0.1 181
SVE Discharge Temp (degrees F)

After GAC Unit 58 60 65 60 60 65 60
GAC Indicator

Drum 1 (Brown/Purple to White/Gray) Brown Brown Brown Brown Brown Brown Brown
Liquid Volume (Gallons)

Approximate Total in Tank 1940 2650 3400* 410 1280 1620 2540
Total to Date 22860 23570 24320 24730 25600 25940*** 26860

Pressure Reading (" H20)
Prior to GAC Unit 0 0 0 0 0 0 0

Post GAC Unit 0 0 0 0 0 0 0
SVE Inlet (in Hg) 11.5 11.0 10.5 9.5 10 11 12

Outside Temperature (degrees F) 41 46 57 54 54 55 40
Accumulative Hours of Operation 482 502 525 543 562 586 608

Note: 
(1) * - Pick-up by North Branch Environmental. Totalizer reading after clean-out was 12450.
(2) ** - SVE-2 well off (closed).
(3) *** - SVE System shut off automatically due to high water level.
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Soil Vapor Extraction System Operation Record - WEEK 5
Hawthorne Regulator Station

Parameter Measurements/Readings
Date 4/11/2004 4/12/2004 4/13/2004 4/14/2004 4/15/2004 4/16/2004 4/17/2004
Time 0755 1155 0745 1020 1120 1110 1315

Sampled by: APC DUS DUS DUS APC/DUS DUS DUS
Vapor Extraction Flow Rate (cfm)

Total (not to exceed 100 cfm) 85 85 85 85 85 85 85
VOC Concetrations (ppm)

. 159 3330 1250 30.4 9.5 7.8 8.2
Prior to GAC Unit - Inside Trailer 9.0 6.7 5.1 8.0 6.8 6.8 5.8

Post GAC Unit 0.2 0.2 0.1 0.2 0.2 3.6 0.2
SVE Discharge Temp (degrees F)

After GAC Unit 50 60 52 58 72 72 80
GAC Indicator

Drum 1 (Brown/Purple to White/Gray) Brown Brown Brown Brown Brown Brown Brown
Liquid Volume (Gallons)

Approximate Total in Tank 3330 4230 4830* 770 940 1750 2500
Total to Date 27650 28550 29150 29920 30090 30900 31650

Pressure Reading (" H20)
Prior to GAC Unit 0 0 0 0 0 0 0

Post GAC Unit 0 0 0 0 0 0 0
SVE Inlet (in Hg) 8.5 9.5 8.5 10.5 12.0 14.0 12.0

Outside Temperature (degrees F) 25 45 40 61 68 72 71
Accumulative Hours of Operation 632 660 680 706 708** 732 758

Notes: 
(1) * - Pick-up by North Branch Environmental. Totalizer reading after clean-out was 12450.
(2) ** - SVE system not running for approximately 22 hours.
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Soil Vapor Extraction System Operation Record - WEEK 6
Hawthorne Regulator Station

Parameter Measurements/Readings
Date 4/18/2004 4/19/2004 4/20/2004 4/21/2004 4/22/2004 4/23/2004 4/24/2004
Time 1430 1035 1245 1250 1105 1235 0745

Sampled by: DUS APC APC APC APC/DUS APC APC
Vapor Extraction Flow Rate (cfm)

Total (not to exceed 100 cfm) 85 85 70 87 85 87 87
VOC Concetrations (ppm)

Prior to GAC Unit - Outside Trailer 12.8 13.6 1.2 60.7 380 145 502
Prior to GAC Unit - Inside Trailer 10.8 10.9 1.0 58.7 408 133 498

Post GAC Unit 3.2 4.6 0.3 4.1 0.3 0.2 0.9
SVE Discharge Temp (degrees F)

After GAC Unit 90 80 71 70 64 70 52
GAC Indicator

Drum 1 (Brown/Purple to White/Gray) Brown Brown Brown Brown Brown Brown Brown
Liquid Volume (Gallons)

Approximate Total in Tank 3220 3800 4020 4840 5450* 820 1360
Total to Date 32370 32950 33170 33990 34600 35420 35960

Pressure Reading (" H20)
Prior to GAC Unit 0 0 0 0 0 0 0

Post GAC Unit 0 0 0 0 0 0 0
SVE Inlet (in Hg) 14.5 13 21 13 11 12 12

Outside Temperature (degrees F) 82 76 65 64 52 62 52
Accumulative Hours of Operation 783 807 831 855 879 903 927

Note: 
(1) * - Pick-up by North Branch Environmental. 
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Soil Vapor Extraction System Operation Record - WEEK 7
Hawthorne Regulator Station

Parameter Measurements/Readings
Date 4/25/2004 4/26/2004 4/27/2004 4/28/2004 4/29/2004 4/30/2004 5/1/2004
Time 0825 1201 1350 0930 0845 1025 1430

Sampled by: APC APC IGW/APC DUS DUS DUS DUS
Vapor Extraction Flow Rate (cfm)

Total (not to exceed 100 cfm) 87 87 87 85 85 85 85
VOC Concetrations (ppm)

Prior to GAC Unit - Outside Trailer 498 1200 908 14.0 19.5 3250 13.9
Prior to GAC Unit - Inside Trailer 503 993 197 13.8 13.7 452 10.5

Post GAC Unit 0.9 17 2.4 0.4 3.4 0.2 0.2
SVE Discharge Temp (degrees F)

After GAC Unit 60 70 58 68 70 60 52
GAC Indicator

Drum 1 (Brown/Purple to White/Gray) Brown Brown Brown Brown Brown Brown Brown
Liquid Volume (Gallons)

Approximate Total in Tank 2050 2880 3620 4300* 680 1400 2200
Total to Date 36650 37480 38220 38900 39580 40300 41100

Pressure Reading (" H20)
Prior to GAC Unit 0 0 0 0 0 0 0

Post GAC Unit 0 0 0 0 0 0 0
SVE Inlet (in Hg) 11 11.5 11 11 13.0 12.5 10.0

Outside Temperature (degrees F) 55 59 57 64 70 45 45
Accumulative Hours of Operation 951 975 999 1021 1045 1071 1097

Note: 
(1) * - Pick-up by North Branch Environmental. 
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Soil Vapor Extraction System Operation Record - WEEK 8
Hawthorne Regulator Station

Parameter Measurements/Readings
Date 5/2/2004 5/3/2004 5/4/2004 5/5/2004 5/6/2004** 5/7/2004 5/8/2004
Time 1355 1130 1318 0950 1000 2005 0835

Sampled by: DUS DUS APC APC APC/DUS APC APC
Vapor Extraction Flow Rate (cfm)

Total (not to exceed 100 cfm) 85 85 75 85 85 70 65
VOC Concetrations (ppm)

Prior to GAC Unit - Outside Trailer 105 550 1389.4 69.5 7.8 1134 392
Prior to GAC Unit - Inside Trailer 16.2 70.3 1357.2 96.7 2.1 1100 698

Post GAC Unit 0.2 0.2 92.4 358 0.0 0.2 0.2
SVE Discharge Temp (degrees F)

After GAC Unit 60 68 75 70 80 60 70
GAC Indicator

Drum 1 (Brown/Purple to White/Gray) Brown Brown Brown Brown Brown Purple Purple
Liquid Volume (Gallons)

Approximate Total in Tank 2840 3400 4050 4560* 550 790 2440
Total to Date 41740 42300 42950 43460 44010 44250 45900

Pressure Reading (" H20)
Prior to GAC Unit 0 0 0 0 0 0 0

Post GAC Unit 0 0 0 0 0 0 0
SVE Inlet (in Hg) 10.5 10.5 10.5 7.0 9.5 15 20

Outside Temperature (degrees F) 46 50 75 68 72 50 55
Accumulative Hours of Operation 1120 1142 1168 1192 1216 1740 1764

Notes: 
(1) * - Pick-up by North Branch Environmental. 
(2) ** - Replaced GAC in drums.
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Soil Vapor Extraction System Operation Record - WEEK 9
Hawthorne Regulator Station

Parameter Measurements/Readings
Date 5/9/2004 5/10/2004 5/11/2004 5/12/2004 5/13/2004 5/14/2004 5/15/2004
Time 0735 0615 1110 0920 0910 1250 1055

Sampled by: APC APC DUS DUS/ILG DUS DUS/ILG DUS
Vapor Extraction Flow Rate (cfm)

Total (not to exceed 100 cfm) 80 85 85 80 85 90 80
VOC Concetrations (ppm)

Prior to GAC Unit - Outside Trailer 9999 151 62.3 25.9 715 9999 6898
Prior to GAC Unit - Inside Trailer 9999 159 51.9 32.9 729 9999 1034

Post GAC Unit 0.5 0.9 32.6 71.4 23.8 0.2 0.8
SVE Discharge Temp (degrees F)

After GAC Unit 65 60 85 85 80 60 70
GAC Indicator

Drum 1 (Brown/Purple to White/Gray) Purple Purple/Brown Purple Purple Purple Purple Purple
Liquid Volume (Gallons)

Approximate Total in Tank 3480 3830 4170 5090* 630 980 2100
Total to Date 46940 47290 47630 48550 49180 49530 50650

Pressure Reading (" H20)
Prior to GAC Unit 0 0 0 0 0 0 0

Post GAC Unit 0 0 0 0 0 0 0
SVE Inlet (in Hg) 17 13 13.5 17.5 15 11.5 15

Outside Temperature (degrees F) 57 68 70 80 70 55 55
Accumulative Hours of Operation 1788 1800 1829 1851 1875 1902 1924

Notes: 
(1) * - Pick-up by North Branch Environmental. Totalizer Reading after clean out was 12450.
The low level switch inside the trailer was malfunctioning, measuring mixed air and water levels.
Therefore, the totalizer reading was higher than the actual amount collected in the tank.  
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Soil Vapor Extraction System Operation Record - WEEK 10
Hawthorne Regulator Station

Parameter Measurements/Readings
Date 5/16/2004 5/17/2004 5/18/2004 5/19/2004 5/20/2004 5/21/2004 5/22/2004
Time 1215 1100 1045 1240 0940 1112 0920

Sampled by: DUS ILG ILG ILG DUS APC ILG
Vapor Extraction Flow Rate (cfm)

Total (not to exceed 100 cfm) 90 90 75 75 80 85 65
VOC Concetrations (ppm)

Prior to GAC Unit - Outside Trailer 9999 9999 4.3 5.8 38.6 1254 9999
Prior to GAC Unit - Inside Trailer 8799 9999 2.2 5.3 31.2 1198 9999

Post GAC Unit 45.9 49.8 0.0 0.0 10.8 8.5 623
SVE Discharge Temp (degrees F)

After GAC Unit 80 80 60 75 80 60 80
GAC Indicator

Drum 1 (Brown/Purple to White/Gray) Purple Purple Purple Purple Purple Purple Purple
Liquid Volume (Gallons)

Approximate Total in Tank 3060 3520 4790 5190* 800 1700 3420
Total to Date 51610 52070 53330 53730 54530 55430 57150

Pressure Reading (" H20)
Prior to GAC Unit 0 0 0 0 0 0 0

Post GAC Unit 0 0 0 0 0 0 0
SVE Inlet (in Hg) 15 12 15.5 14 15 13 21.5

Outside Temperature (degrees F) 70 75 55 60 70 65 80
Accumulative Hours of Operation 1949 1972 1996 2022 2043 2067 2089

Notes: 
(1) * - Pick-up by North Branch Environmental. Approximately 5,400 gallons of water were collected.
Volume listed on manifest is higher than volume based on totalizer reading.  
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Soil Vapor Extraction System Operation Record - WEEK 11
Hawthorne Regulator Station

Parameter Measurements/Readings
Date 5/23/2004** 5/24/2004** 5/25/2004*** 5/26/2004 5/27/2004 5/28/2004 5/29/2004
Time 1030 -- 1115 1200 1200 1415 1015

Sampled by: ILG -- DUS DUS DUS DUS DUS
Vapor Extraction Flow Rate (cfm)

Total (not to exceed 100 cfm) -- -- 80 80 80 80 80
VOC Concetrations (ppm)

Prior to GAC Unit - Outside Trailer -- -- 250 9999 821 3860 2572
Prior to GAC Unit - Inside Trailer -- -- 172 9999 638 289 1831

Post GAC Unit -- -- 0.1 0.7 7.1 1.0 0.2
SVE Discharge Temp (degrees F)

After GAC Unit -- -- 70 70 85 75 65
GAC Indicator

Drum 1 (Brown/Purple to White/Gray) -- -- Purple Purple Purple Purple Purple
Liquid Volume (Gallons)

Approximate Total in Tank 5180 5180 120* 1440 2370 3260* 640
Total to Date 58910 58910 59030 60230 61160 62050 62690

Pressure Reading (" H20)
Prior to GAC Unit -- -- 0 0 0 0 0

Post GAC Unit -- -- 0 0 0 0 0
SVE Inlet (in Hg) -- -- 13.5 12 15 12 11.5

Outside Temperature (degrees F) -- -- 60 58 68 55 55
Accumulative Hours of Operation 2099 2099 2099 2124 2148 2174 2194

Notes: 
(1) * - Pick-up by North Branch Environmental. 
(2) ** SVE system not running due to excessive precipitation.  A truck was not available to empty the 6,900-gallon
      tank until 5/25/04 due to demand from rain events.  
(3) *** Replaced GAC in drums and GAC indicator.
(4) -- Not recorded.
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Soil Vapor Extraction System Operation Record - WEEK 12
Hawthorne Regulator Station

Parameter Measurements/Readings
Date 5/30/2004 5/31/2004 6/1/2004 6/2/2004 6/3/2004 6/4/2004 6/5/2004
Time 0950 1030 0855 1025 0900 0935 0645

Sampled by: DUS DUS APC APC DUS APC APC
Vapor Extraction Flow Rate (cfm)

Total (not to exceed 100 cfm) 80 80 80 80 80 80 90
VOC Concetrations (ppm)

Prior to GAC Unit - Outside Trailer 5678 9999 9999 6800 6989 61 6852
Prior to GAC Unit - Inside Trailer 4121 9999 9999 6955 3459 65 6852

Post GAC Unit 20.9 32.5 29.9 173 2.9 2.0 21.0
SVE Discharge Temp (degrees F)

After GAC Unit 75 80 70 70 65 62 62
GAC Indicator

Drum 1 (Brown/Purple to White/Gray) Purple Purple Purple Purple Purple Purple Purple
Liquid Volume (Gallons)

Approximate Total in Tank 1370 2710 3830* 1000 1760 2550* 120
Total to Date 63420 64760 65880 66880 67640 68430 68550

Pressure Reading (" H20)
Prior to GAC Unit 0 0 0 0 0 0 0

Post GAC Unit 0 0 0 0 0 0 0
SVE Inlet (in Hg) 13.0 17.0 14.0 16 12.5 12.5 7

Outside Temperature (degrees F) 65 71 65 67 55 60 70
Accumulative Hours of Operation 2217 2241 2245 2269 2292 2316 2340

Notes: 
(1) * - Pick-up by North Branch Environmental. 
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Soil Vapor Extraction System Operation Record - WEEK 13
Hawthorne Regulator Station

Parameter Measurements/Readings
Date 6/6/2004 6/7/2004 6/8/2004 6/9/2004 6/10/2004 6/11/2004 6/12/2004
Time 0735 1000 1400 1020 1100 1000 1130

Sampled by: APC ILG DUS DUS/APC DUS DUS ILG
Vapor Extraction Flow Rate (cfm)

Total (not to exceed 100 cfm) 90 94 90 90 90 90 90
VOC Concetrations (ppm)

Prior to GAC Unit - Outside Trailer 1247 2587 1562 35.4 9999 420 9999
Prior to GAC Unit - Inside Trailer 183 9999 1021 35.2 1946 150 9999

Post GAC Unit 10.5 145 45.9 32.9 1.4 6.9 47.8
SVE Discharge Temp (degrees F)

After GAC Unit 68 90 100 100 70 80 80
GAC Indicator

Drum 1 (Brown/Purple to White/Gray) Purple Purple Purple Purple Purple Purple Purple
Liquid Volume (Gallons)

Approximate Total in Tank 450 870 1210 1360 2180 2960* 1090
Total to Date 68880 69300 69640 69790 70610 71390 72480

Pressure Reading (" H20)
Prior to GAC Unit 0 0 0 0 0 0 0

Post GAC Unit 0 0 0 0 0 0 0
SVE Inlet (in Hg) 10 15 15.5 15.0 10 13 16

Outside Temperature (degrees F) 72 80 93 93 63 73 75
Accumulative Hours of Operation 2368 2395 2423 2443 2467 2490 2515

Notes: 
(1) * - Pick-up by North Branch Environmental. 
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Soil Vapor Extraction System Operation Record - WEEK 14
Hawthorne Regulator Station

Parameter Measurements/Readings
Date 6/13/04 6/14/04 6/15/04 6/16/04** 6/17/04 6/18/04 6/19/04
Time 1435 1730 1015 1015 0930 1100 0705

Sampled by: DUS DUS DUS DUS/APC DUS DUS APC
Vapor Extraction Flow Rate (cfm)

Total (not to exceed 100 cfm) 90 95 95 95 95 95 90
VOC Concetrations (ppm)

Prior to GAC Unit - Outside Trailer 9999 152 1999 253 350 3420 9990
Prior to GAC Unit - Inside Trailer 9999 50.9 1596 198 212 1256 9999

Post GAC Unit 29.7 50.9 180 3.5 42.8 41.3 45.0
SVE Discharge Temp (degrees F)

After GAC Unit 85 90 86 86 90 90 85
GAC Indicator

Drum 1 (Brown/Purple to White/Gray) Purple Purple Purple Purple Purple Purple Purple
Liquid Volume (Gallons)

Approximate Total in Tank 2060 2910 3400* 710 1070 1370 1590
Total to Date 73450 74300 74790 75500 75860 76160 76380

Pressure Reading (" H20)
Prior to GAC Unit 0 0 0 0 0 0 0

Post GAC Unit 0 0 0 0 0 0 0
SVE Inlet (in Hg) 14.0 17.5 16 13 9.5 9.5 7

Outside Temperature (degrees F) 83 83 82 84 83 85 65
Accumulative Hours of Operation 2542 2569 2586 2610 2633 2658 2682

Notes: 
(1) * - Pick-up by North Branch Environmental. 
(2) ** - Replaced GAC drums and GAC indicator on 6/16/04.
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Soil Vapor Extraction System Operation Record - WEEK 15
Hawthorne Regulator Station

Parameter Measurements/Readings
Date 6/20/2004 6/21/2004 6/22/2004 6/23/2004 6/24/2004 6/25/2004 6/26/2004
Time 0741 1015 1115 1335 0930 1120 1105

Sampled by: APC APC APC APC DUS DUS DUS
Vapor Extraction Flow Rate (cfm)

Total (not to exceed 100 cfm) 90 85 85 85 85 85 85
VOC Concetrations (ppm)

Prior to GAC Unit - Outside Trailer 5898 5489 2098 495 210 78.2 50.1
Prior to GAC Unit - Inside Trailer 5963 5860 2156 513 145 40.8 40.3

Post GAC Unit 35.7 41.5 31.5 31.0 1.3 9.3 1.1
SVE Discharge Temp (degrees F)

After GAC Unit 70 72 80 89 72 82 85
GAC Indicator

Drum 1 (Brown/Purple to White/Gray) Purple Purple Purple Purple Purple Purple Purple
Liquid Volume (Gallons)

Approximate Total in Tank 1840 2630 2910 3690 3900* 240 560
Total to Date 76630 77420 77700 78550 78760 79000 79320

Pressure Reading (" H20)
Prior to GAC Unit 0 0 0 0 0 0 0

Post GAC Unit 0 0 0 0 0 0 0
SVE Inlet (in Hg) 7 12 8 14 8.5 8 10.5

Outside Temperature (degrees F) 62 65 71 78 68 65 75
Accumulative Hours of Operation 2706 2730 2754 2778 2798 2824 2848

Notes: 
(1) * - Pick-up by North Branch Environmental. 
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Soil Vapor Extraction System Operation Record - WEEK 16
Hawthorne Regulator Station

Parameter Measurements/Readings
Date 6/27/2004 6/28/2004 6/29/2004 6/30/2004 7/1/2004 7/2/2004 7/3/2004
Time 1200 1100 1100 1300 0925 0830 0815

Sampled by: ILG ILG ILG ILG DUS DUS APC
Vapor Extraction Flow Rate (cfm)

Total (not to exceed 100 cfm) 95 95 95 95 90 80 90
VOC Concetrations (ppm)

Prior to GAC Unit - Outside Trailer 9999 9999 450 565 78.9 2168 489
Prior to GAC Unit - Inside Trailer 9999 9999 245 295 51.3 1444 480

Post GAC Unit 176 193 185 163 3.8 10.9 42.5
SVE Discharge Temp (degrees F)

After GAC Unit 90 80 90 90 80 80 80
GAC Indicator

Drum 1 (Brown/Purple to White/Gray) Purple Purple Purple Purple Purple Purple Purple
Liquid Volume (Gallons)

Approximate Total in Tank 840 970 1120 1160 1780 1880* 220
Total to Date 79600 79730 79880 79920 80540 80640 80860

Pressure Reading (" H20)
Prior to GAC Unit 0 0 0 0 0 0 0

Post GAC Unit 0 0 0 0 0 0 0
SVE Inlet (in Hg) 11 9.5 10.5 10 9.5 7 9.5

Outside Temperature (degrees F) 85 70 80 85 78 73 72
Accumulative Hours of Operation 2873 2895 2919 2943 2963 2986 3100

Notes: 
(1) * - Pick-up by North Branch Environmental. 
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Soil Vapor Extraction System Operation Record - WEEK 17
Hawthorne Regulator Station

Parameter Measurements/Readings
Date 7/4/2004 7/5/2004 7/6/2004 7/7/2004 7/8/2004 7/9/2004 7/10/2004
Time 0905 0825 1215 1000 0830 0940 1250

Sampled by: APC APC DUS DUS DUS DUS DUS
Vapor Extraction Flow Rate (cfm)

Total (not to exceed 100 cfm) 85 80 85 70 70 70 70
VOC Concetrations (ppm)

Prior to GAC Unit - Outside Trailer 2659 3657 89.9 9999 9999 9999 9999
Prior to GAC Unit - Inside Trailer 2500 3804 15.6 9999 9999 9999 9999

Post GAC Unit 29.5 39.2 10.1 28.2 21.5 33.4 89.2
SVE Discharge Temp (degrees F)

After GAC Unit 80 80 92 80 75 80 95
GAC Indicator

Drum 1 (Brown/Purple to White/Gray) Purple Purple Purple Purple Purple Purple Purple
Liquid Volume (Gallons)

Approximate Total in Tank 780 2280 3420 3800 4160* 380 750
Total to Date 81420 82920 84060 84440 84800 85180 85550

Pressure Reading (" H20)
Prior to GAC Unit 0 0 0 0 0 0 0

Post GAC Unit 0 0 0 0 0 0 0
SVE Inlet (in Hg) 14.0 15.0 11.5 19 16 17 18

Outside Temperature (degrees F) 68 69 80 73 74 74 80
Accumulative Hours of Operation 3124 3168 3196 3218 3240 3265 3292

Notes: 
(1) * - Pick-up by North Branch Environmental.
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Soil Vapor Extraction System Operation Record - WEEK 18
Hawthorne Regulator Station

Parameter Measurements/Readings
Date 7/30/2004 7/31/2004 8/1/2004 8/2/2004 8/3/2004 8/4/2004 8/5/2004 8/6/2004 8/7/2004
Time 1100 1315 1420 1150 1045 1200 0940 1030 0725

Sampled by: DUS DUS DUS DUS DUS DUS DUS APC APC
Vapor Extraction Flow Rate (cfm)

Total (not to exceed 100 cfm) 80 85 90 85 80 80 80 80 80
VOC Concetrations (ppm)

Prior to GAC Unit - Outside Trailer 9999 9999 9999 9999 5490 3280 1520 1689 1895
Prior to GAC Unit - Inside Trailer 9999 9999 9999 9999 4925 2525 155 1659 1805

Post GAC Unit 36.2 40.9 34.1 21.9 23.8 19.2 2.1 32.1 35.1
SVE Discharge Temp (degrees F)

After GAC Unit 80 90 95 95 95 75 75 80 70
GAC Indicator

Drum 1 (Brown/Purple to White/Gray) Purple Purple Purple Purple Purple Purple Purple Purple Purple
Liquid Volume (Gallons)

Approximate Total in Tank 880 1980 2780 2970 3030* 620 1370 2290 2970
Total to Date 85680 86780 87580 87770 87830 88450 89200 90120 90800

Pressure Reading (" H20)
Prior to GAC Unit 0 0 0 0 0 0 0 0 0

Post GAC Unit 0 0 0 0 0 0 0 0 0
SVE Inlet (in Hg) 15 15 16 16 14 15 15 15 15

Outside Temperature (degrees F) 67 84 90 85 94 68 68 69 62
Accumulative Hours of Operation 3294 3320 3332 3344 3368 3392 3416 3440 3464

Notes:   
(1) * - Pick-up by North Branch Environmental.  
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Soil Vapor Extraction System Operation Record - WEEK 19
Hawthorne Regulator Station

Parameter Measurements/Readings
Date 8/8/2004 8/9/2004 8/10/2004 8/11/2004 8/12/2004 8/13/2004 8/14/2004
Time 0825 0930 1120 1015 0930 1130 0720

Sampled by: APC DUS DUS DUS DUS DUS DUS
Vapor Extraction Flow Rate (cfm)

Total (not to exceed 100 cfm) 80 80 90 90 90 90 90
VOC Concetrations (ppm)

Prior to GAC Unit - Outside Trailer 1624 2348 1534 1242 80.3 482 72.1
Prior to GAC Unit - Inside Trailer 1876 1985 368 278 10.1 129 50.3

Post GAC Unit 35.0 20.9 12.8 3.6 3.2 31.1 4.8
SVE Discharge Temp (degrees F)

After GAC Unit 75 80 75 70 70 80 70
GAC Indicator

Drum 1 (Brown/Purple to White/Gray) Purple Purple Purple Purple Purple Purple Purple
Liquid Volume (Gallons)

Approximate Total in Tank 3730 4390* 340 560 780 1540 2030
Total to Date 91560 92220 92560 92780 93000 93760 94250

Pressure Reading (" H20)
Prior to GAC Unit 0 0 0 0 0 0 0

Post GAC Unit 0 0 0 0 0 0 0
SVE Inlet (in Hg) 14 15 8.5 8 7.5 13 11.5

Outside Temperature (degrees F) 67 75 68 65 61 68 61
Accumulative Hours of Operation 3488 3513 3539 3563 3587 3613 3633

Notes:  
(1) * - Pick-up by North Branch Environmental.   
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Soil Vapor Extraction System Operation Record - WEEK 20
Hawthorne Regulator Station

Parameter Measurements/Readings
Date 8/15/2004 8/16/2004 8/17/2004 8/18/2004 8/19/2004 8/20/2004 8/21/2004
Time 1500 1805 1150 1010 0915 1040 1300

Sampled by: DUS DUS DUS DUS DUS DUS DUS
Vapor Extraction Flow Rate (cfm)

Total (not to exceed 100 cfm) 85 85 90 90 90 90 90
VOC Concetrations (ppm)

Prior to GAC Unit - Outside Trailer 1262 625 320 1369 562 439 324
Prior to GAC Unit - Inside Trailer 854 108 57.2 1065 325 292 126

Post GAC Unit 20.2 16.7 17.2 15.4 26.5 25.5 30.2
SVE Discharge Temp (degrees F)

After GAC Unit 84 80 85 85 75 75 85
GAC Indicator

Drum 1 (Brown/Purple to White/Gray) Purple Purple Purple Purple Purple Purple Purple
Liquid Volume (Gallons)

Approximate Total in Tank 2720 3260 3600 4020 4470* 480 990
Total to Date 94940 95480 95820 96240 96690 97170 97680

Pressure Reading (" H20)
Prior to GAC Unit 0 0 0 0 0 0 0

Post GAC Unit 0 0 0 0 0 0 0
SVE Inlet (in Hg) 13 13 13.5 13.5 12 12 13

Outside Temperature (degrees F) 72 75 75 75 65 69 74
Accumulative Hours of Operation 3665 3692 3710 3732 3755 3780 3806

Notes:  
(1) * - Pick-up by North Branch Environmental.   
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Soil Vapor Extraction System Operation Record - WEEK 21
Hawthorne Regulator Station

Parameter Measurements/Readings
Date 8/22/2004 8/23/2004 8/24/2004 8/25/2004 8/26/2004 8/27/2004 8/28/2004
Time 1100 1935 2005 1200 1030 0930 1515

Sampled by: DUS APC APC DUS DUS DUS DUS
Vapor Extraction Flow Rate (cfm)

Total (not to exceed 100 cfm) 90 90 80 85 80 80 25
VOC Concetrations (ppm)

Prior to GAC Unit - Outside Trailer 521 24.0 404 2963 1562 1326 432
Prior to GAC Unit - Inside Trailer 342 24.8 456 2704 1383 1103 256

Post GAC Unit 21.3 6.1 11.8 30.2 8.4 12.8 8.6
SVE Discharge Temp (degrees F)

After GAC Unit 85 80 75 85 85 85 70
GAC Indicator

Drum 1 (Brown/Purple to White/Gray) Purple Purple Purple Purple Purple Purple Brown
Liquid Volume (Gallons)

Approximate Total in Tank 1400 1990 2770 3180 3740 4270* 870
Total to Date 98090 98680 99460 99870 100430 100960 101830

Pressure Reading (" H20)
Prior to GAC Unit 0 0 0 0 0 0 0

Post GAC Unit 0 0 0 0 0 0 0
SVE Inlet (in Hg) 13 12 17 17 16.5 17 25

Outside Temperature (degrees F) 74 70 70 79 78 79 70
Accumulative Hours of Operation 3828 3852 3876 3892 3914 3937 3967

Notes:  
(1) * - Pick-up by North Branch Environmental.   
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Soil Vapor Extraction System Operation Record - WEEK 22
Hawthorne Regulator Station

Parameter Measurements/Readings
Date 8/29/2004** 8/30/2004 8/31/2004 9/1/2004 9/2/2004 9/3/2004 9/4/2004
Time 0845 0945 1120 1115 1215 1015 0800

Sampled by: APC APC APC DUS DUS/APC DUS APC
Vapor Extraction Flow Rate (cfm)

Total (not to exceed 100 cfm) 55 75 75 80 80 85 85
VOC Concetrations (ppm)

Prior to GAC Unit - Outside Trailer 229 651 583 1054 3.6 79.2 1067
Prior to GAC Unit - Inside Trailer 256 761 570 963 3.1 50.6 1052

Post GAC Unit 25.6 52 198 40.8 2.4 10.4 20.7
SVE Discharge Temp (degrees F)

After GAC Unit 60 65 68 90 100 90 85
GAC Indicator

Drum 1 (Brown/Purple to White/Gray) Brown/Purple Purple Purple Purple/Brown Purple/Brown Purple/Brown Purple/Brown
Liquid Volume (Gallons)

Approximate Total in Tank 1110 1500 1500 1500 5400* 970 1780
Total to Date 102070 102460*** 102460*** 102460*** 70**** 1040 1850

Pressure Reading (" H20)
Prior to GAC Unit 0 0 0 0 0 0 0

Post GAC Unit 0 0 0 0 0 0 0
SVE Inlet (in Hg) 18 15 15.2 15 15 16 15.5

Outside Temperature (degrees F) 68 72 76 78 85 75 72
Accumulative Hours of Operation 3991 4015 4039 4063 4064 4086 4110

Notes:   
(1) * - Pick-up by North Branch Environmental.  
(2) ** - Restarted system after the system was down for 1 day due to high vacuum pressure (27"Hg).
(3)  *** - Observed that the totalizer was malfunctioning.
(4) **** - Replaced totalizer.
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Soil Vapor Extraction System Operation Record - WEEK 23
Hawthorne Regulator Station

Parameter Measurements/Readings
Date 9/5/2004 9/6/2004 9/7/2004 9/8/2004 9/9/2004 9/10/2004 9/11/2004
Time 0745 0805 1135 1030 1100 1025 0845

Sampled by: APC APC APC DUS DUS DUS APC
Vapor Extraction Flow Rate (cfm)

Total (not to exceed 100 cfm) 80 80 80 80 85 85 85
VOC Concetrations (ppm)

Prior to GAC Unit - Outside Trailer 672 945 795 236 693 724 352
Prior to GAC Unit - Inside Trailer 640 906 789 152 251 375 350

Post GAC Unit 26.0 33.3 24.5 40.1 22.4 21.3 40.5
SVE Discharge Temp (degrees F)

After GAC Unit 80 70 78 80 80 85 80
GAC Indicator

Drum 1 (Brown/Purple to White/Gray) Purple/Brown Purple/Brown Purple/Brown Purple/Brown Purple/Brown Purple/Brown Purple/Brown
Liquid Volume (Gallons)

Approximate Total in Tank 2640 3360 4230 4830 680 1300 1880
Total to Date 2710 3430 4300 4900 5580 6200 6780

Pressure Reading (" H20)
Prior to GAC Unit 0 0 0 0 0 0 0

Post GAC Unit 0 0 0 0 0 0 0
SVE Inlet (in Hg) 13.5 15 14 13.5 13 13 12

Outside Temperature (degrees F) 72 70 75 68 71 75 72
Accumulative Hours of Operation 4134 4158 4182 4205 4229 4253 4277

Notes:  
(1) * - Pick-up by North Branch Environmental.   
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Soil Vapor Extraction System Operation Record - WEEK 24
Hawthorne Regulator Station

Parameter Measurements/Readings
Date 9/12/2004 9/13/2004 9/14/2004 9/15/2004 9/16/2004 9/17/2004 9/18/2004
Time 0730 1325 0920 1205 1115 0955 1235

Sampled by: APC APC APC APC DUS APC DUS
Vapor Extraction Flow Rate (cfm)

Total (not to exceed 100 cfm) 80 80 90 90 50 80 80
VOC Concetrations (ppm)

Prior to GAC Unit - Outside Trailer 1.1 5359 2100 1320 2626 356 592
Prior to GAC Unit - Inside Trailer 1.2 5600 2100 1320 2456 367 535

Post GAC Unit 1.0 39.7 29.0 168 31.2 33.5 31.5
SVE Discharge Temp (degrees F)

After GAC Unit 75 89 85 82 90 85 90
GAC Indicator

Drum 1 (Brown/Purple to White/Gray) Purple/Brown Purple/Brown Purple/Brown Purple/Brown Purple/Brown Purple/Brown Purple/Brown
Liquid Volume (Gallons)

Approximate Total in Tank 2440 3180 3470 3770* 840 1530 2140
Total to Date 7340 8080 8370 8670 9510 10200 10810

Pressure Reading (" H20)
Prior to GAC Unit 0 0 0 0 0 0 0

Post GAC Unit 0 0 0 0 0 0 0
SVE Inlet (in Hg) 15 22 15 16 22.5 18 16

Outside Temperature (degrees F) 72 89 80 85 72 68 76
Accumulative Hours of Operation 4281 4305 4329 4353 4377 4401 4427

Notes:   
(1) * - Pick-up by North Branch Environmental.  
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Soil Vapor Extraction System Operation Record - WEEK 25
Hawthorne Regulator Station

Parameter Measurements/Readings
Date 9/19/2004 9/20/2004 9/21/2004 9/22/2004 9/23/2004 9/24/2004 9/25/2004
Time 1415 1115 1140 0945 1045 1045 1345

Sampled by: DUS DUS DUS DUS DUS DUS DUS
Vapor Extraction Flow Rate (cfm)

Total (not to exceed 100 cfm) 90 75 70 50 70 75 70
VOC Concetrations (ppm)

Prior to GAC Unit - Outside Trailer 153 392 842 1963 931 1232 354
Prior to GAC Unit - Inside Trailer 82.6 367 785 1729 859 1158 296

Post GAC Unit 31.2 30.2 24.6 40.3 30.0 24.2 40.1
SVE Discharge Temp (degrees F)

After GAC Unit 90 85 95 90 95 90 85
GAC Indicator

Drum 1 (Brown/Purple to White/Gray) Purple/Brown Purple/Brown Purple/Brown Purple/Brown Purple/Brown Purple/Brown Purple/Brown
Liquid Volume (Gallons)

Approximate Total in Tank 2430 3140 3810 4340* 510 910 1600
Total to Date 11100 11810 12480 13010 13520 13920 14610

Pressure Reading (" H20)
Prior to GAC Unit 0 0 0 0 0 0 0

Post GAC Unit 0 0 0 0 0 0 0
SVE Inlet (in Hg) 12.5 19 19.5 22 18 18 19.5

Outside Temperature (degrees F) 75 72 80 75 81 72 63
Accumulative Hours of Operation 4453 4474 4498 4520 4545 4569 4596

Notes:    
(1) * - Pick-up by North Branch Environmental. 
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Soil Vapor Extraction System Operation Record - WEEK 26
Hawthorne Regulator Station

Parameter Measurements/Readings
Date 9/26/2004 9/27/2004 9/28/2004 9/29/2004 9/30/2004 10/1/2004 10/2/2004
Time 1330 1715 1200 1230 1250 1045 1100

Sampled by: DUS DUS DUS DUS DUS DUS DUS
Vapor Extraction Flow Rate (cfm)

Total (not to exceed 100 cfm) 75 80 70 70 60 60 60
VOC Concetrations (ppm)

Prior to GAC Unit - Outside Trailer 421 134 153 415 810 1002 502
Prior to GAC Unit - Inside Trailer 356 86.2 131 365 750 859 326

Post GAC Unit 31.2 10.5 10.2 15.2 30.1 23.7 2.5
SVE Discharge Temp (degrees F)

After GAC Unit 85 80 80 82 85 80 65
GAC Indicator

Drum 1 (Brown/Purple to White/Gray) Purple/Brown Purple/Brown Purple/Brown Purple/Brown Purple/Brown Purple/Brown Purple/Brown
Liquid Volume (Gallons)
Approximate Total in Tank 2140 2580 3010 3510 3990* 410 850

Total to Date 15150 15590 16020 16520 17000 17410 17850
Pressure Reading (" H20)

Prior to GAC Unit 0 0 0 0 0 0 0
Post GAC Unit 0 0 0 0 0 0 0

SVE Inlet (in Hg) 19 15.5 17.5 17.5 18 18 16.5
Outside Temperature (degrees F) 70 72 68 60 69 65 55

Accumulative Hours of Operation 4620 4648 4667 4691 4715 4737 4761
Notes:    

 (1) * - Pick-up by North Branch Environmental.
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BURNS & McDONNELL  
 
Client:  Peoples Gas      Prepared By: Ivan G. Williamson/ 
Site: Hawthorne Regulator Station      Saba Athif 
Project #: 29168      Date:  August 17, 2004/ 
File No.: I7         July 8, 2005 
Title:   Data Validation of Soil Samples   Checked By: Christy Barry  
 Collected July 7 and 28, 2004 and   Date:  August 30, 2004 
 June 17 and 30, 2005       July 8, 2005 
 
PURPOSE 
The purpose of this document is to present the evaluation and validation of soil sample analytical results. 
 
VALIDATION CRITERIA 
The evaluation and validation consisted of the following: 

• Evaluated holding times and sample preservation. 
• Evaluated surrogate recoveries. 
• Evaluated laboratory control samples and laboratory control sample duplicates (LCS/LCSD). 
• Evaluated method blank analyses. 
• Evaluated laboratory matrix spike/matrix spike duplicate (MS/MSD) samples. 
• Reviewed laboratory annotations. 

 
SAMPLING EFFORT 
Eleven (11) soil samples were collected on July 7 and 28, 2004.  Five (5) soil samples were collected on 
June 17, 2005 and a portion of each of the five samples was composited at the laboratory into sample CF08. 
The five individual samples and the composite sample were analyzed independently.  Two (2) soil samples 
were collected on June 30, 2005.  All samples were collected at the Peoples Gas Hawthorne Regulator Station 
(Site) in Chicago, Illinois 
 
LABORATORY 
The samples were analyzed and validated by STAT Analysis (STAT) located in Chicago, Illinois in 
accordance with the Illinois Site Remediation Program (SRP) requirements for analytical data reduction and 
validation. 
  
CONCLUSIONS 
Laboratory data have been reviewed and are acceptable for use without qualification.  STAT performed 
laboratory validation and determined that the analytical results were usable.  Burns & McDonnell performed 
further evaluation and validation, determining that the overall quality of the analytical results was good.  
Sample CF03-002 was reanalyzed twice for TCLP lead.  Both results varied widely from the original result. 
However, in all cases, the lab quality control data was acceptable, therefore no qualification was necessary.   
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SAMPLE INFORMATION 
Table 1 presents the sample numbers and analyses requested.  Table 2 lists the methods used to analyze the 
soil samples.  
 
HOLDING TIME AND SAMPLE PRESERVATION EVALUATION 
Table 3 presents the analytical holding times that were used to evaluate and validate the extractions and 
analyses performed.  All sample extractions and analyses were performed within the holding time criteria; 
therefore, no qualification was necessary.  All samples were received at the laboratory with preservation 
parameters within acceptable criteria; therefore, no qualification was necessary. 
 
SURROGATE RECOVERY EVALUATION 
All surrogate recoveries were within the acceptable laboratory limits; therefore, no qualification was 
necessary. 
 
LABORATORY CONTROL SAMPLE EVALUATION 
Laboratory control samples (LCS) and for some samples, laboratory control sample duplicates (LCSD), 
were analyzed along with the primary sample analyses.  All LCS/LCSD, recoveries were within the 
acceptable limits except for the following: 

• LCS recovery for acetone, 2-butanone and carbon disulfide was above the acceptable limit for 
some samples; however, all associated sample results were non-detect.  Therefore, no 
qualification was necessary. 

• LCS recoveries for 2-chlorophenol, 1,4-dichlorobenzene and phenol were marginally below 
acceptable limits for semivolatile organic compound (SVOC) analyses.  All other QC parameters 
for these analyses were within acceptable ranges; therefore, using professional judgment, no 
qualifications were made to the associated sample results. 
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METHOD BLANK ANALYSIS EVALUATION 
Method blanks were prepared and analyzed for this sampling event.  All method blank results were 
non-detect or were detected below the practical quantitation limit (PQL); therefore, no qualification was 
necessary. 
 
MATRIX SPIKE/MATRIX SPIKE DUPLICATE EVALUATION 
No field MS/MSD samples were selected and analyzed for this sampling event.  However, the laboratory 
did select and analyze three MS/MSD samples for synthetic precipitate leaching procedure (SPLP) lead and 
toxicity characteristic leaching procedure (TCLP) lead.  The SPLP lead MS/MSD percentage recoveries for 
sample CF04C-001 and the TCLP lead MS/MSD percentage recoveries for sample WW08-001 were 
within acceptable limits. The TCLP lead MS/MSD percentage recoveries for sample CF03-002 were 
above the acceptable limits; however, the primary sample lead result was greater than four times the spike 
concentrations.  Therefore, no qualifications were necessary based on MS/MSD. 
 
LABORATORY ANNOTATION REVIEW 
A review of the STAT case narratives indicates that the overall quality of the analytical results is 
acceptable; therefore, no qualification was necessary.   
 
Sample CF03-002 was reanalyzed twice for TCLP lead.  Both results varied widely from the original 
result.  However, in all cases, the lab quality control data was acceptable, therefore no qualification was 
necessary.   
 
Sample CF08-001 (STAT project number 0506567) is a composite of the following samples: NW08-001, 
SW08-001, WW08-001, EW08-001 and FLOOR08-001 collected on June 17, 2005 and reported in 
STAT project number 0506566. 
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Table 1 
List of Sample Numbers and Analyses 

Sample Number Analyses 

HAS-SP51B-001 Target Compound List (TCL) Volatile Organic Compounds 
(VOCs). 

HAS-SP51C-001 TCL VOCs. 

HAS-CF02-001 

TCL VOCs, TCL Semivolatile Organic Compounds (SVOCs), 
Polynuclear Aromatic Hydrocarbons (PAHs), priority pollutant 
metals, total cyanide, toxicity characteristic leaching procedure 
(TCLP) lead and synthetic precipitate leaching procedure 
(SPLP) lead. 

HAS-CF03-001 TCL VOCs, TCL SVOCs, PAHs, priority pollutant metals and 
total cyanide. 

HAS-CF03-002 TCL VOCs, TCL SVOCs, PAHs, priority pollutant metals, total 
cyanide, TCLP lead and SPLP lead. 

HAS-CF04C-001 TCL VOCs, TCL SVOCs, PAHs, priority pollutant metals, total 
cyanide, TCLP lead and SPLP lead. 

HAS-CF04D-001 TCL VOCs, TCL SVOCs, PAHs, priority pollutant metals, total 
cyanide. 

HAS-CF05C-001 TCL VOCs, TCL SVOCs, PAHs, priority pollutant metals, total 
cyanide. 

HAS-CF06B-001 TCL VOCs, TCL SVOCs, PAHs, priority pollutant metals, total 
cyanide. 

HAS-CF06E-001 TCL VOCs, TCL SVOCs, PAHs, priority pollutant metals, total 
cyanide, TCLP lead and SPLP lead. 

HAS-CF07-001 TCL VOCs, TCL SVOCs, PAHs, priority pollutant metals, total 
cyanide. 

HAS-NW08-001 Lead and TCLP lead. 
HAS-SW08-001 Lead and TCLP lead. 
HAS-WW08-001 Lead and TCLP lead. 
HAS-EW08-001 Lead and TCLP lead. 

HAS-FLOOR08-001 Lead and TCLP lead. 
HAS-CF08-001 Lead and TCLP lead. 
HAS-NW08-002 Lead and TCLP lead. 
HAS-EW08-002 Lead and TCLP lead. 
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Table 2 
Analytical Methods 

Parameter Analytical Method1 

TCL VOCs2 8260B 

TCL SVOCs and PAHs 8270C / 8270C SIM 

Priority pollutant metals 6020 

Mercury 7471A 

Total cyanide 9012A 

TCLP Lead 1311 extraction/6020 

SPLP Lead 1312 extraction/6020 
 
Notes: 
(1) USEPA 1986. 
(2) Sampled using USEPA Method 5035. 

 
 

Table 3 
Soil Analytical Holding Times 

Analyses Holding Time From Sample Collection1 

TCL VOCs 14 days 

TCL SVOCs and PAHs 14 days to extraction; 40 days from 
extraction to analysis 

Priority pollutant metals 6 months  

Mercury  28 days 

Total cyanide 14 days 

TCLP Lead and SPLP Lead 180 days to extraction; 180 days from 
extraction to analysis 

 
Note: 
(1) USEPA 1986. 
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1.0 INTRODUCTION 
 
An Illinois Tiered Approach to Corrective Action Objectives (TACO) Tier 3 risk assessment (RA) was 
performed for the south portion of the Hawthorne Regulator Station former manufactured gas plant 
(MGP) (Site), currently owned by The Peoples Gas Light and Coke Company (Peoples Gas), in Chicago, 
Illinois.  The RA was performed to evaluate potential risk to utility and construction workers on this 
portion of the Site following removal of soil that exceeded the remediation objectives.  Remedial 
activities occurred in May, June and July 2003 and included removal of 3 feet across the Site along with 
hot spot removal in one small area to a depth of 4.5 feet.  Figure 1 presents the remedial actions map.  The 
RA evaluates subsurface soil remaining on the south portion of the Site using data from site investigation 
soil sampling conducted in June 2002.  The RA is limited to soil exposure risks.  
 
An RA is a scientific procedure used to estimate the probability of adverse health effects to humans from 
exposures to chemicals in the environment.  The RA is a tool used to evaluate the likelihood of risks.  It does 
not provide absolute statements concerning health effects that may or may not be experienced by individuals.  
The RA in this report focuses on organic compounds, inorganic analytes and exposure pathways directly 
related to the Site soil. 
  
An RA is a multistep process consisting of the following tasks: 

• Data evaluation; 
• Exposure assessment; 
• Toxicity assessment; 
• Risk characterization; and 
• Uncertainty analysis. 

 
Data evaluation includes the selection of chemicals of potential concern (COPCs) that will be evaluated in 
the RA.  Factors used to select COPCs include, but are not limited to, data quality, frequency of detection, 
and the presence of COPCs in background soil studies. 
 
Exposure assessment involves characterizing the on-site media with respect to COPCs; identifying 
populations potentially exposed to COPCs; identifying exposure pathways; calculating representative 
concentrations and human intakes; and estimating the magnitude, frequency and duration of exposure. 
 
Toxicity assessment identifies types of adverse health effects associated with chemical exposures, 
relationships between the magnitude of exposure and adverse effects, and related uncertainties. 
 
Risk characterization estimates health risks associated with exposure to COPCs, based on toxicity and 
exposure assessment information, and is conducted for all COPCs. 
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Uncertainty analysis is a qualitative and, where possible, quantitative description of the assumptions and 
limitations inherent in each step of the RA. 
 
Although these steps are presented sequentially, the RA process is highly iterative.  Information 
developed in each step of the RA is useful in subsequent steps and provides feedback to preceding steps. 
For example, concentration data from exposure assessment may be used during data evaluation to select 
COPCs.  Toxicity profiles developed in the toxicity assessment may provide important qualitative 
information for use in risk characterization or uncertainty analysis. 
 
This RA complies with Illinois EPA guidance for risk assessments, the U.S. Environmental Protection 
Agency (USEPA) Risk Assessment Guidance for Superfund (RAGS) (1989), and supplemental USEPA 
guidance as referenced throughout the text.  This RA has seven sections: 

• Section 1.0–Introduction. 
• Section 2.0–Data Evaluation. 
• Section 3.0–Exposure Assessment. 
• Section 4.0–Toxicity Assessment. 
• Section 5.0–Scenario Evaluation. 
• Section 6.0–Risk Assessment Summary. 
• Section 7.0–References. 

 
* * * * * 
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2.0  DATA EVALUATION 
 
Data evaluation is the process of selecting COPCs and developing appropriate data sets to use specifically 
for the RA, based on issues such as data quality, frequency of detection and presence in background soil 
studies.  The data evaluation process includes the following steps: 

• Gather data from the study area investigation(s); 
• Evaluate analytical methods used; 
• Evaluate quality of data with respect to laboratory reporting limits, qualifiers and blanks; and 
• Develop a set of data for RA use. 

 
Data evaluation objectives are used to identify a set of chemicals likely to be site-related and to evaluate 
whether or not reported concentrations are of acceptable quality for use in this quantitative RA.  Soil 
samples were collected in June 2002. The soil samples were analyzed for Target Compound List (TCL) 
volatile organic compounds (VOCs), TCL semivolatile organic compounds (SVOCs), polychlorinated 
biphenyls (PCBs), priority pollutant metals and total cyanide.  STAT performed laboratory validation and 
determined that the analytical results were usable.  Burns & McDonnell performed further evaluation and 
validation, determining that the overall quality of the analytical results was good.  The complete set of 
analytical results used to prepare the data set for the two scenarios are presented in Table 1.  Figure 2 
presents the RA soil sample location map. 
 
The exposure scenarios were determined as described in Section 3.0 and the corresponding data set was 
developed for data evaluation.  All surface soil from 0 to 3 feet below ground surface (bgs), as well as a 
small area of subsurface soil to 4.5 feet bgs, in the south portion of the Site were removed from the Site 
during remedial activities and replaced with imported clean fill.  Subsurface soil samples were collected 
in the south portion of the Site to a maximum depth of 11 feet bgs, the depth determined by field 
observations and measurements to be the extent of soil impact on this portion of the Site.  As a 
conservative measure, all subsurface soil samples that remain on this portion of the Site following 
remedial action activities were included in the RA data set for both utility worker and construction worker 
scenarios.   
 
The following steps were taken to generate the COPC data set for the two scenarios: 

• No sample results were eliminated based on a comparison to the Illinois TACO Tier 1 screening 
levels.  This allowed for the evaluation of similar-acting chemicals; and 

• Analytes that were non-detect in all samples were eliminated from further consideration as shown 
in Table 2. 

• Inorganic chemical concentrations were compared to metropolitan statistical area (MSA) 
background concentrations (35 IAC Part 742, Appendix A, Table G).  Antimony was eliminated 
from the COPC data set based on this background comparison. 
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Table 2 presents a summary of occurrence, distribution and selection of COPCs for the RA.  All data 
qualified as estimated "J" during data validation was retained for use in the RA.  The "J" qualifier 
indicates uncertainty in the reported concentration, but not in the identity of the compound or analyte.   
 

* * * * * 
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3.0 EXPOSURE ASSESSMENT 
 
The objective of the exposure assessment is to estimate the type and magnitude of human exposure to 
COPCs present in the Site soil.  This section characterizes local land and water uses and identifies 
pathways through which COPCs may be transported from the Site.  Based on this information, potential 
receptors and exposure routes are identified and exposure scenarios are developed. 
 
The exposure assessment includes the following steps: 

• Characterization of exposure setting; 
• Identification of exposure pathway; 
• Quantification of exposure; and 
• Uncertainty evaluation. 

 
3.1  CHARACTERIZATION OF EXPOSURE SETTING 
The first step in the exposure assessment is to characterize the Site with respect to its physical 
characteristics and to identify the human populations of concern on and near the Site.  This step results in 
a qualitative evaluation of the Site and surrounding populations with respect to those characteristics that 
influence exposure. 
 
3.1.1  Land Use  
The Site is an active natural gas regulating station owned by Peoples Gas.  It is located on a part of the 
former Hawthorne Avenue Station Gas Storage facility, encompassing 0.43 acres of the original 2.5 acre 
facility that existed east of Kingsbury Street between Willow and Wisconsin Streets. The Site is located at 
1729 North Kingsbury Street in a district zoned as Planned Manufacturing District, according to the 
zoning map for the City of Chicago (2004).  The ground surface at the Site is covered with stone.  A 
wrought-iron fence restricts access to the property.  It is anticipated that the Site use will remain 
industrial/commercial.  
 
Current surrounding properties consist of property owned by Marcey Properties, LLC, occupied by 
commercial businesses to the south/southeast of the Site; Kingsbury Street and property owned by 
General Iron, LLC to the west of the Site; Marcey Street to the east of the site; and property owned by 
Commonwealth Edison Company, currently used as a transformer station and equipment storage yard, to 
the north/northwest of the Site.  In addition, the North Branch of the Chicago River is approximately 360 
feet to the west of the Site. 
 
3.1.2  Water Use  
The City of Chicago supplies drinking water to the Site and surrounding areas from Lake Michigan, and 
an ordinance prohibits the installation of groundwater wells for potable water production.  
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3.2  IDENTIFICATION OF EXPOSURE PATHWAYS 
The second step in exposure assessment is to identify potential human exposure pathways.  An exposure 
pathway describes mechanisms by which selected populations may be exposed to COPCs.  An exposure 
pathway analysis links sources, locations and types of environmental releases with population locations 
and activity patterns to determine significant pathways of human exposure. 
 
For a potential risk to exist, the exposure pathway for a media must be complete.  A complete exposure 
pathway has four elements: 

• Source and mechanism of chemical release; 
• Retention or transport medium (e.g., air, water, and soil); 
• Potential human contact point with impacted medium (exposure point); and 
• Exposure route (e.g., ingestion, inhalation or dermal contact) at the exposure point. 

 
Potential risk associated with some media is limited or nonexistent because exposure pathways are 
incomplete.  Media are discussed in terms of the exposure potential for various populations. 
 
3.2.1  Source and Mechanism of Chemical Release 
COPCs were detected in the Site soil sampled in June 2002.  All surface soil from 0 to 3 feet bgs, as well 
as a small area of subsurface soil to 4.5 feet bgs, was removed during remediation activities.  Remaining 
subsurface soil containing COPCs may be exposed during excavations conducted in the future by utility 
workers or construction workers. 
 
3.2.2  Transport of Chemicals to Potential Receptors 
COPCs may be transported to individuals at an industrial property from soils by direct skin contact, soil 
ingestion, inhalation of fugitive dust and inhalation of chemical vapors released from the soil. 
 
3.2.3 Exposure Scenarios 
This Tier 3 RA evaluates the utility worker and construction worker receptors.  The industrial worker 
receptor was not evaluated because there were no TACO Tier 1 inhalation exceedences for the industrial 
worker in subsurface soil.  The following scenarios were developed: 

• Post-Remediation Utility Worker (evaluates COPCs in soil from 3 to 11 feet bgs) 
- Incidental ingestion of soil. 
- Dermal contact with soil. 
- Inhalation of fugitive dust from soil.  
- Inhalation of chemical vapors released from soil.  

• Post-Remediation Construction Worker (evaluates COPCs in soil from 3 to 11 feet bgs) 
- Incidental ingestion of soil. 
- Dermal contact with soil. 
- Inhalation of fugitive dust from soil. 
- Inhalation of chemical vapors released from soil. 
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3.3  QUANTIFICATION OF EXPOSURE 
The third step in exposure assessment is to quantify the magnitude, frequency, and duration of exposure 
for populations and exposure pathways.  This step is often conducted in two stages: exposure 
concentrations are estimated; then, pathway-specific intakes are quantified.  This section discusses only 
exposure concentrations.  Section 5.0 addresses pathway-specific intakes. 
 
3.3.1 Chemical Concentrations in Soil 
The utility worker and construction worker are potentially exposed to soil on the Site at locations where 
the maximum detected concentrations of COPCs occur.  In accordance with TACO guidelines (35 IAC 
742.225), no averaging of soil sample results was conducted for COPCs for this RA.  The maximum 
detected concentration of each COPC was used as the medium-specific exposure point concentration 
(EPC) in calculations used to characterize risk for both reasonable maximum exposure (RME) and central 
tendency (CT) exposures.  Table 3 presents the RME and CT EPC concentrations for the two scenarios.   

 
3.3.2  Modeled Air Concentrations 
Vapor transport modeling is used to determine COPC concentrations in air based on COPC 
concentrations in soil.  These vapor concentrations are used in the evaluation of the inhalation exposure 
pathway for the post-remediation utility worker and post-remediation construction worker scenarios.  The 
equations and variables used to calculate partitioning of COPCs between soil and soil gas, as well as 
vapor emission rates and vapor concentrations in air are presented in the following subsections.  Tables 4 
through 8 present the calculations and resultant values for soil/vapor partitioning, vapor emission rates 
and vapor concentrations in outdoor air for the post-remediation utility worker and post-remediation 
construction worker scenarios. 
 
3.3.2.1 Contaminant Partitioning from Soil Particles 
A partitioning equation (USEPA 1988) was used to estimate the chemical concentrations in soil (mg/kg) in 
equilibrium with the chemical vapor concentrations (mg/m3) in soil gas.  The partitioning equation uses soil 
physical properties, such as bulk density, porosity, and organic carbon content, as well as chemical-specific 
parameters such as organic partition coefficient and Henry’s Law constant.  Soil physical properties used in 
the calculations were default values from Table B, Appendix C of TACO (35 IAC 742). The maximum 
detected concentration in soil for each volatile COPC was used in the vapor transport modeling. 
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3.3.2.2 Vapor Emission Rate to the Surface 
The potential for vapor migration in soil gas to the ground surface was estimated using an equation based on 
Fick’s First Law of steady-state diffusion (USEPA 1988).  This vapor emission rate equation incorporates 
several conservative assumptions.  It ignores biodegradation, removal by leaching, and the adsorption of vapor 
to soil.  It also assumes no depletion of the source to reduce the emission rate and a zero concentration of the 
contaminant at the ground surface.  Diffusion through soil gas is the controlling factor.  
 
Chemical vapor concentration values in soil at the source were determined from the partitioning equations 
referenced in Section 3.3.2.1.  The effective diffusion coefficient was calculated using chemical-specific air 
diffusivity values and soil air-filled porosity.  Soil air-filled porosity was determined by subtracting the soil 
water-filled porosity (moisture content) from the total soil porosity.  The area assumed to be available for 
diffusion of vapors through soil gas was set to correspond to the size of the near-field box model (USEPA 
1988, GRI 1996) discussed in Section 3.3.2.3. For the post-remediation utility worker and the post-
remediation construction worker scenarios, the average distance vapors were assumed to travel (length of 
flow) was set at 8 feet (1.989 meters), the distance to soil containing maximum concentrations of VOCs 
included in the RA. 
 
3.3.2.3 Vapor Concentration in Outdoor Air 
The resultant vapor emission rates were entered into a near-field box model (USEPA 1988, GRI 1996) to 
estimate concentrations in outdoor air.  The near-field box model is a representation of the effective mixing 
zone in which evolved contaminants are mixed with fresh air and then diluted and delivered to a receptor 
location.  
 
For the post-remediation utility worker modeling effort, the near-field box was sized to a width of 6 feet 
(1.83 meters) representing a utility trench width, with a box height of 6.56 feet (2 meters).  For the post-
remediation construction worker modeling efforts, the near-field box was sized to a width of 110.85 feet 
(33.79 meters) based on nominal Site dimensions, with a box height of 6.56 feet (2 meters).  These box sizes 
are consistent with the area used for vapor emission rates previously discussed and also incorporate a 
conservative assumption that a receptor always stands in the space directly over contaminated soil.  Wind 
speed through the box (Um) was calculated based on the Chicago annual mean wind speed, which was 
measured at a height of 32.81 feet (10 meters) (U10) (USEPA 1996). 
 
3.4  UNCERTAINTIES ASSOCIATED WITH EXPOSURE ASSESSMENT 
Estimated exposure levels to COPCs were generated with a number of uncertainties.  Generally, these 
uncertainties are inherent in RAs, particularly because of the type and amount of data that can be 
collected in the short duration of sampling episodes.  A summary of the most important uncertainties 
follows. 

• Although current exposure levels are based on measured concentrations in the media of concern, 
these values are uncertain because of analytical variation.   

• The use of maximum detected COPC concentrations for EPCs may overestimate the actual dose 
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to which a utility worker and construction worker are exposed. 
• COPC concentrations are assumed to remain static from the time of sampling, with no adjustment 

for dilution, biodegradation, or volatilization.  This assumption may result in an overestimation of 
the actual average dose.  

• During site investigation sampling, subsurface soil samples were typically selected for analysis 
where the highest level of COPCs were expected, based on visual observations.  This sampling 
practice may result in an overestimation of the actual exposure dose. 

• The emission rate calculation for soil vapors does not take biodegradation, removal by leaching, 
or adsorption of vapor to soil into account, resulting in possible overestimation of the exposure 
dose. 

 
* * * * * 
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4.0 TOXICITY ASSESSMENT 
 
Toxicity assessment identifies potential adverse health effects associated with chemical exposures (hazard 
identification) and estimates the relationship between the magnitude of exposure and the likelihood of 
adverse effects (dose-response evaluation).  Dose-response relationships are derived using human, animal 
and/or supporting data.  These relationships are then used to determine a toxicity value that can be used to 
estimate risk.  The toxicity assessment is conducted separately for the noncarcinogenic and carcinogenic 
effects of COPCs because differences exist between the noncarcinogenic and carcinogenic dose-response 
variables.  The magnitude of potential noncarcinogenic effects is evaluated using either an oral or dermal 
reference dose (RfD), or an inhalation reference concentration (RfC) value.  Potential carcinogenic effects 
are quantified using a slope factor (SF) or an inhalation unit risk (UR).  These toxicity values are 
compiled by the USEPA for individual COPCs for which dose-response data are available. 
 
Toxicity values were obtained for this RA from the Integrated Risk Information System (IRIS), which is 
an online database of current USEPA-derived toxicity values (USEPA 2005).  If toxicity values were not 
listed in IRIS, the risk-based concentration table developed by USEPA Region III (USEPA 2004b) was 
used.  Subchronic toxicity values for evaluating noncarcinogenic health effects for short-term exposures 
were obtained from the USEPA Health Effects Assessment Summary Tables (HEAST) (USEPA 1997b).  
HEAST provides subchronic values not available in IRIS. 
 
4.1  TOXICITY VALUES FOR NONCARCINOGENIC EFFECTS 
Examples of noncarcinogenic health effects from exposure to toxic chemicals include liver and kidney 
damage, decreased fertility, birth defects and damage to the central nervous system.  The human body has 
detoxification mechanisms that can convert toxic chemicals into nontoxic products and excrete them; 
however, these mechanisms have a limited ability to process toxins.  An underlying assumption in risk 
calculations is that a threshold exists for initiation of noncarcinogenic effects.  For calculating 
noncarcinogenic risk, the RfD or RfC is used to estimate this threshold.  The USEPA defines the chronic 
RfD as “an estimate (with uncertainty spanning perhaps an order of magnitude or greater) of a daily 
exposure level for the human population, including sensitive subpopulations, that is likely to be without 
an appreciable risk of deleterious effects during a lifetime” (USEPA 1989).  Similarly, a chronic RfC is 
defined as “an estimate (with uncertainty spanning perhaps an order of magnitude) of a continuous 
inhalation exposure to the human population (including sensitive subgroups) that is likely to be without 
an appreciable risk of deleterious effects during a lifetime” (USEPA 2005). 
 
A chemical's RfD is determined based on the relationship between the dose of the noncarcinogen and the 
frequency of adverse health effects observed in experimental animals or humans (USEPA 1989).  RfDs 
are obtained by dividing the level at which no adverse effect is observed by uncertainty factors to account 
for study-specific uncertainties, such as sensitive subpopulations, extrapolation of animal data to humans, 
and use of short-term exposure data.  A chemical’s inhalation RfC is analogous to the oral RfD and is also 



 

Hawthorne Regulator Station – RA 11 December 2005 

based on the assumption that thresholds exist for certain toxic effects.  The inhalation RfC considers toxic 
effects for both point-of-entry and effects peripheral to the respiratory system. 
 
Subchronic RfDs and RfCs are used to characterize potential noncarcinogenic effects for short-term 
exposure.  Utility workers and construction workers are exposed for short periods of time, usually of a 
year or less; therefore, subchronic RfDs and RfCs were used to calculate risks, if they were available.  
When RfDs or RfCs were not available for a subchronic exposure period, the chronic RfD or RfC was 
used for risk calculations.  
 
RfDs may vary with exposure route; therefore, they are developed for specific exposure routes (ingestion 
and, in some cases, inhalation).  RfDs are expressed in units of milligram (mg) of chemical exposure per 
kilogram (kg) body weight of the exposed individual per day (mg/kg-day).  Subchronic or chronic oral 
RfDs for the ingestion exposure route are available for most volatile organic and inorganic COPCs as well 
as some semivolatile organic COPCs.  RfDs for dermal absorption are estimated using the oral RfD.  To 
obtain the dermal RfD, the oral RfD is multiplied by a chemical-specific gastrointestinal absorption 
efficiency when the oral RfD is derived from an administered dose rather than an absorbed dose.  If a 
chemical-specific gastrointestinal absorption efficiency is not available for a COPC, or is greater than 
50% for organic chemicals, then a gastrointestinal absorption efficiency of 100% is assumed 
(USEPA 2004a). 
 
Non-carcinogenic toxicity values for the inhalation exposure pathway are calculated as RfCs in 
milligrams per cubic meter (mg/m3).  Inhalation RfCs are available for benzene, 2-butanone, carbon 
disulfide, ethylbenzene, styrene, toluene, total xylenes (used for m,p-xylenes and o-xylene), naphthalene, 
beryllium, hexavalent chromium and mercury.  RfCs with systemic effects are converted to inhalation 
RfDs by assuming an inhalation rate (IR) of 20 m3/day and a body weight (BW) of 70 kg, where: RfD 
(mg/kg-day) = RfC (mg/m3) x (20 m3/day ÷ 70 kg).  Benzene, 2-butanone, carbon disulfide, ethylbenzene, 
styrene, total xylenes and mercury have systemic effects, and the RfCs were converted to RfDs.  The 
toxic effects of toluene, naphthalene, beryllium and hexavalent chromium are point-of-entry effects; 
therefore, the RfCs for these three COPCs were not converted to RfDs.  
 
Systemic effects for benzene, 2-butanone, carbon disulfide, ethylbenzene, styrene, total xylenes and 
mercury are supported by the following studies used to develop RfC values.  The benzene RfC is based 
on critical effects from studies of decreased lymphocyte count in humans (Rothman et al., 1996).  The 2-
butanone RfC is based on critical effects from studies of decreased fetal birth weight (Schwetz et al. 1991; 
Mast et al. 1989). The carbon disulfide RfC is based on critical effects from studies of the peripheral 
nervous system (Johnson et al. 1983).  The ethylbenzene RfC is based on critical effects from studies of 
developmental effects (Andrew et al. 1981; Hardin et al. 1981). The styrene RfC is based on critical 
effects from studies of central nervous system effects (Mutti et al. 1984). The total xylenes RfC is based 
on critical effects from studies of impaired motor coordination (Korsak et al., 1994). The mercury RfC is 
based on critical effects from studies of hand tremor, increases in memory disturbance and autonomic 
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dysfunction (Fawer et al. 1983; Piikivi et al. 1989; Ngim et al. 1992; Liang et al. 1993).  All toxicity 
studies are cited from IRIS (USEPA 2005).  The RfCs for these compounds were converted to RfDs 
based on their systemic effects. 
 
For COPCs where the RfD or RfC is not available, the corresponding exposure route was not evaluated 
for noncarcinogenic effects.  Table 9a presents oral and dermal RfDs for COPCs in soil for all scenarios, 
and Table 9b presents inhalation RfCs and RfDs. 
 
4.2  TOXICITY VALUES FOR CARCINOGENIC EFFECTS 
SFs and URs are toxicity values used to estimate the excess probability of cancer in an exposed 
population.  A SF represents the probability of a response per unit intake of a chemical over a lifetime and 
is given in risk per mg/kg/day.  SFs are typically estimated by assuming a linear multi-stage model of the 
relationship between administered dose and observed cancer rate.  This non-threshold theory assumes 
even a small number of molecules (possibly even a single molecule) of a carcinogen may cause changes 
in a single cell that may lead to the onset of cancer.  Though SFs are applied to long-term, low dose 
exposure scenarios, they are usually estimated from high dose, short-term animal studies.  The SF 
generally represents the upper limit of a chemical's carcinogenic potency.  The UR is the carcinogenic 
toxicity value used for the inhalation exposure route, and is the upper-bound excess lifetime cancer risk 
estimated to result from continuous exposure to a chemical at a concentration of 1 µg/m3 in air.   
 
The USEPA classifies each chemical according to the weight-of-evidence system, which is based on the 
extent to which the chemical has been shown to be a carcinogen in humans, experimental animals or both. 
 This system classifies potential carcinogens as Group A, B1, B2, C, D or E.  Group A chemicals are 
classified as human carcinogens with sufficient evidence from epidemiologic studies to support a causal 
association between human exposure and cancer.  Group B1 and B2 chemicals are classified as probable 
human carcinogens.  Group B1 applies to chemicals with limited evidence of carcinogenicity in humans 
from epidemiologic studies, and Group B2 applies to chemicals with inadequate evidence of 
carcinogenicity in humans, but sufficient evidence of carcinogenicity in animals.  Group C applies to 
chemicals with limited evidence of carcinogenicity in animals.  Group D is not classified because of 
inadequate evidence of carcinogenicity in animals, and Group E applies to chemicals that show no 
evidence of carcinogenicity in humans, where at least two adequate animal tests or both epidemiologic 
and animal studies have been conducted. 
 
Benzene and arsenic are the only compounds in this RA classified as Group A, human carcinogens with 
sufficient evidence from epidemiologic studies to support a causal association between human exposure 
and cancer for both ingestion and inhalation exposure routes.  Hexavalent chromium is classified as 
Group A for the inhalation exposure route and Group D for the ingestion exposure route.  Most 
carcinogenic compounds in this RA, including carcinogenic PAH compounds, are classified as Group B2, 
probable human carcinogens with sufficient evidence of carcinogenicity in animals but inadequate 
evidence in humans.  Naphthalene is classified as Group C, a possible human carcinogen. 
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Chemical-specific carcinogenic potency depends on its exposure pathway (ingestion, dermal absorption 
or inhalation), and USEPA has established pathway-specific toxicity values for exposure by ingestion 
(oral toxicity) and inhalation.   
 
Oral SFs are available for benzene; several SVOCs, including carcinogenic PAHs; the two PCBs 
(aroclors 1242 and 1254); and arsenic.  Dermal SFs are derived by dividing the oral SF by the chemical-
specific gastrointestinal absorption efficiency.  If a chemical-specific gastrointestinal absorption 
efficiency is not available for a COPC, or is greater than 50% for organic chemicals, then a 
gastrointestinal absorption efficiency of 100% is assumed (USEPA 2004a). 
 
Carcinogenic effects for the inhalation exposure route are expressed in terms of risk per unit 
concentration of substance in air (UR).  For systemic carcinogens, URs are converted to inhalation SFs by 
assuming an IR of 20 m3/day and a BW of 70 kg, where SF (mg/kg-day)-1 = UR (µg/m3)-1 x (70 kg ÷ 
20 m3/day x 1000 µg/mg).  UR values should not be converted to SFs when the carcinogenic effect is at 
the point of entry only.  Inhalation UR values are available for benzene, arsenic, beryllium, cadmium and 
hexavalent chromium.  A USEPA/National Center for Environmental Assessment (NCEA) provisional 
UR is available for benzo(a)pyrene (USEPA 2004b), and URs for other PAHs were derived using USEPA 
benzo(a)pyrene toxicity equivalency factors.  The UR for benzene was converted to a SF.  The IRIS 
recommended inhalation SF for PCBs was used for arochlors 1242 and 1254.  The URs for carcinogenic 
PAHs, arsenic, beryllium, cadmium and hexavalent chromium, which are point-of-entry carcinogens, 
were used directly to calculate carcinogenic risk. 
 
For COPCs that do not have a SF or inhalation UR, risk for the corresponding exposure route is not 
evaluated.  Table 9a presents oral and dermal SFs in soil for all scenarios, and Table 9b presents 
inhalation URs and SFs.   
 
4.3  UNCERTAINTIES RELATED TO TOXICITY ASSESSMENT 
Estimations of the adverse health effects resulting from exposure to chemicals are imprecise because of 
uncertainties in dose-response relationships.  Toxicity information for COPCs is limited and 
corresponding degrees of uncertainty associated with calculated toxicity values vary. 
 
The following uncertainty sources for toxicity values may overestimate or underestimate risks: 

• Dose-response data from high dose experiments used to predict adverse health effects from 
exposure to low, site-related doses.   

• Dose-response data from short-term exposure studies used to predict long-term adverse health 
effects.   

• Dose-response data from experimental animal studies used to predict adverse health effects in 
humans. 



 

Hawthorne Regulator Station – RA 14 December 2005 

• Dose-response data from homogeneous experimental animal populations used to predict adverse 
effects in diverse human populations.   

 
Most RfC and RfD values have uncertainty factors ranging from 100 to 1,000.  The high uncertainty 
factor accounts for the uncertainty involved in extrapolating to low doses from high dose studies (USEPA 
1989). 
 
Carcinogenic SFs have two important sources of uncertainty: the dose-response curve is assumed to be 
linear, and no threshold dose for cancer induction is assumed.  Carcinogens may cause cancer by several 
different mechanisms.  Several types of dose-response curves could result.  Data are inadequate to support 
more detailed assumptions regarding dose response.  Burmaster and Von Stackelberg (1988) found that 
uncertainties associated with carcinogenic SFs make the greatest contribution to the total uncertainty of a 
carcinogenic risk estimate.   
 
Most carcinogenic compounds in this RA, including carcinogenic PAH compounds, are classified as 
Group B2, probable human carcinogens with sufficient evidence of carcinogenicity in animals but 
inadequate evidence in humans.  Numerous uncertainties exist regarding carcinogenicity evidence based 
on animal studies.  Animal studies often use high doses to test carcinogenic effects to provide more rapid 
results and decrease the number of animals needed; however, the high dose may cause cellular damage.  
When cellular damage occurs, natural repair mechanisms increase the overall rate of cell growth.  The 
result is an increased rate of cancer due to increased cell growth rate and not the carcinogenic effects of 
the chemical.  It is also assumed that all compounds that are carcinogenic in animals are also carcinogenic 
in humans.  Group B2 classified contaminants produce considerable uncertainty in the carcinogenic risk 
estimates. 
 
Carcinogenic and noncarcinogenic effects from dermal contact with soils are estimated by extrapolating 
an absorbed toxicity factor for those contaminants with oral toxicity values based on administered doses 
and which could be extrapolated based on effect.  A great deal of uncertainty exists regarding the 
absorption rates used for both dermal and oral exposure routes.  In general, factors used in dermal route 
toxicity estimation are conservative and likely overestimate risk.  
 
Some chemicals do not have enough quality toxicity testing to assign toxicity values.  Therefore, risks 
may be underestimated in this RA due to the lack of these toxicity values. 

* * * * * 
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5.0  SCENARIO EVALUATION 
 
The following section discusses general procedures for exposure assessment and risk calculation and 
applies these procedures to the three scenarios.  Results and uncertainties of risk calculations are then 
discussed by exposure scenario for both carcinogenic and noncarcinogenic cases.   
 
5.1  SCENARIO EXPOSURE ASSESSMENT  
The exposure assessment estimates the magnitude of potential human exposure to site-related COPCs for 
a given scenario through the following steps: 

• Characterize exposure setting; 
• Identify exposure pathways; 
• Quantify exposure; and 
• Discuss uncertainties related to exposure assessment. 

 
The exposure setting is characterized by describing the environment to which each identified receptor is 
exposed.  Pertinent exposure pathways are then identified based on the exposure setting.  Quantifying 
exposure for populations and pathways of interest involves determining the exposure point concentrations 
and pathway-specific daily intakes (DI).  Table 3 presents the RME and CT exposure point concentrations 
as developed in Section 3.3 for the post-remediation utility worker and post-remediation construction 
worker scenarios. 
  
An average daily intake, DI, (in mg chemical of interest per kg of body weight per day), is calculated 
using the following equation:  

HIF)x  (C=DI  

Where: 
 DI = Daily Intake (mg/kg-day). 
 C = Concentration = RME or CT (units are media-dependent). 
 HIF = Human Intake Factor (units are media-dependent). 
and 

 
x AT BW

ED)x  EFx (CR  = HIF  

 

Where: 
 CR = Contact Rate (units are media-dependent). 
 EF = Exposure Frequency (workdays/year). 
 ED = Exposure Duration (years). 
 BW = Body Weight (kg). 
 ATn = Noncarcinogenic Averaging Time = 7-day week equivalent of EF. 
 ATc = Carcinogenic Averaging Time = 70 years. 
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The HIF for various soil exposure routes may incorporate additional variables such as fraction of soil 
ingested (oral exposure) or soil adherence to skin factors (dermal exposure).  HIF for the inhalation 
exposure route omits BW and CR variables when RfCs or URs are used to calculate toxicity. 
 
The DI is an average intake over a lifetime (70 years) for carcinogenic risk calculations and an average 
intake over the duration of exposure for noncarcinogenic risk estimates.  Values for CR, EF and ED may 
vary for RME and CT.  The values for the DI calculations and the rationale used in their selection are 
presented in the sections pertaining to each individual scenario.  As discussed earlier, the RME evaluates 
risk for the highest exposure that could reasonably be expected to occur over time.  The CT is intended to 
evaluate risk for an average exposure as a comparison to the RME. 
 
5.2  SCENARIO RISK CHARACTERIZATION 
The risk characterization process involves the estimation of human health risks from COPCs based on 
toxicity and exposure information.  Risk characterization consists of the following steps: 

• Evaluate noncarcinogenic risk; 
• Evaluate carcinogenic risk; and 
• Characterize uncertainties related to risk. 

 
Noncarcinogenic and carcinogenic risks are estimated for each COPC and for each exposure pathway 
when toxicity data are available.  The risk is found for both the noncarcinogenic and carcinogenic case for 
each exposure pathway by summing the risk associated with each COPC.  The total risk for each scenario 
is then found by summing the risk estimated for each exposure pathway. 
 
5.2.1  Noncarcinogenic Risk Values   
Noncarcinogenic risks are expressed as a hazard quotient (HQ), which is the ratio of the estimated DI to 
the RfD or RfC.  A HQ greater than 1 indicates that the estimated dose exceeds the RfD or RfC for the 
contaminant.  It is not a statistical probability of the incidence or severity of an adverse health effect, but 
rather a simple numerical index to identify potential exposure problems (USEPA 1989).  The HQ is 
calculated as follows:  
 
 HQ = (DI / RfD) or 

  = (DI / RfC) 

Where: 
 HQ = Hazard Quotient (unitless). 
 DI = Daily Intake (mg/kg-day). 
 RfD = Reference Dose (mg/kg-day). 
 RfC = Reference Concentration (mg/m3). 
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Assuming the effect of exposure to numerous chemicals where no single chemical exceeds a threshold 
could result in an adverse health effect, the chemical-specific HQ values are summed to calculate the total 
hazard index (HI) for a given exposure pathway. 

 )HQ + ... + HQ + HQ( = HI j21  

Where:  
 HI = Hazard Index (unitless). 
 HQj = Hazard Quotient of the jth chemical (unitless). 
  
An HI greater than 1 suggests that exposure to all COPCs collectively exceeds a generalized level of 
concern.  The level of concern increases as the HI approaches and exceeds a value of 1.  It should be 
noted, however, that the level of concern does not increase linearly as the HI approaches 1 because 
individual RfD and RfC values for various substances do not have equal accuracy or precision and are not 
based on the same severity of toxic effects.  The HI may combine noncarcinogenic HQs of chemicals of 
interest that produce different toxicological effects (e.g., liver damage versus kidney damage) and 
combines RfDs and RfCs that exhibit varying levels of uncertainty.  Therefore, the HI should be regarded 
as a general indicator of the degree of concern rather than a quantified estimator of potential health 
effects.  When the initial HI calculated for a particular study area is greater than 1, noncarcinogenic risks 
can be evaluated in greater detail if that is justifiable for the specific situation. 
 
5.2.2  Carcinogenic Risk Values 
Carcinogenic risks are expressed as the excess (above background) probability that an individual will 
develop cancer during a lifetime if exposed to a chemical.  Because the SF is often an upper 95 UCL of 
the slope of the dose-response curve, carcinogenic risk estimates calculated from SFs are generally 
upper-bound estimates.  This value is calculated using the average DI over a lifetime and the SF for the 
COPC as follows: 
 SFx  DI = Risk Excess  

Where:   
 DI = Daily Intake (mg/kg-day). 
 SF = Slope Factor (mg/kg-day)-1. 
 
The following equation is used to calculate an inhalation carcinogenic risk using the UR and is also an 
upper-bound estimate of risk: 

 Excess Risk = DI x UR x 1000 µg/mg 

Where: 
 DI =  Daily Intake (mg/kg-day). 
 UR  = Unit Risk (µg/m3)-1. 
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Only lifetime average DIs are used in conjunction with SFs and URs to obtain excess lifetime cancer risk 
estimates because SFs and URs are formulated on the basis of average lifetime exposures.  
 
The observed national background cancer risk (no exposure to site contaminants) is approximately 1 in 4. 
In the National Contingency Plan, the USEPA set an excess cancer occurrence of 1 in 1 million (a risk of 
1 x 10-6) as the point of departure for determining remediation goals for Superfund sites (Title 40 of the 
Code of Federal Regulations, Part 300.430[e][2]). 
 
According to the Illinois EPA, a site with carcinogenic risks less than 1 x 10-6 generally should be 
considered a no-action site.  For sites with a risk greater than 1 x 10-6, further site evaluation is required.  
For sites with a carcinogenic risk greater than 1 x 10-4, corrective action is normally required (Illinois 
EPA 1994). 
 
5.3 POST-REMEDIATION UTILITY WORKER SCENARIO 
In this section, the exposure assessment and risk characterization for the post-remediation utility worker 
scenario is explained.  Specific assumptions and values for the exposure scenario are discussed, followed 
by the noncarcinogenic and carcinogenic risk evaluation results. 
 
5.3.1 Exposure Assessment  
5.3.1.1  Characterization of Exposure Setting 
This scenario evaluates potential exposure for a post-remediation utility worker at the south portion of the 
Site.  The top 3 feet of soil, as well as a small area of subsurface soil to 4.5 feet bgs, were removed across 
the Site during remediation and replaced with imported clean fill.  Therefore, the post-remediation utility 
worker is assumed to be exposed to the COPCs in the soil from 3 feet to a depth of 11 feet bgs, the 
assumed maximum depth of a utility excavation for the south portion of the Site.  During work related 
activities at the Site, ingestion of and dermal contact with soil are likely to occur, as well as inhalation of 
airborne soil and vapors volatilized from soil. 
 
5.3.1.2  Identification of Exposure Pathway 
The following pathways were identified for the post-remediation utility worker: 

• Incidental ingestion of soil resulting from placing soil-contaminated hands or objects in the 
mouth and also possibly from dust caught in the nose and throat being moved to the back of the 
mouth and swallowed. 

• Dermal contact with soil resulting in the absorption of COPCs. 
• Inhalation of airborne soil and dust, which results from breathing respirable particles of soil 

containing COPCs.  
• Inhalation of VOC vapors released from soil during utility repair or construction activities and 

disruption of the soil surface. 
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5.3.1.3  Quantification of Exposure 
Most values used for HIFs were obtained from USEPA and Illinois EPA guidance (USEPA 1989, 1991, 
1997a, 2002, 2004a, and Illinois Administrative Code [IAC] 2002) and are summarized in Table 10.  An 
assumed exposure frequency of 20 days per year for RME and 10 days per year for CT was used based on 
anticipated utility construction activities at the site.  Tables 11 through 18 present exposure concentrations 
and DIs for the above exposure pathways.   
 
5.3.1.4  Uncertainties Related to Exposure Assessment 
The following exposure assessment uncertainties were identified: 

• The post-remediation utility worker scenario evaluates exposure to Site soil.  The user may not be 
exposed as frequently or with the magnitude assumed for this RA; therefore, exposure may be 
overestimated. 

• The post-remediation utility worker is assumed to be exposed to soil containing the maximum 
detected concentrations of COPCs, which may overestimate risk. 

• Exact site-specific data on human activity patterns are not available; therefore, assumed values 
for soil contact rates are uncertain.  Values selected may be conservative or liberal, leading to an 
overestimation or underestimation of risk, respectively. 

• Dermal uptake of soil COPCs is difficult to estimate.  The uptake rate depends on both chemical-
specific and Site soil characteristics.  Absorption values used to estimate dermal uptake are highly 
uncertain, possibly leading to an overestimation or underestimation of dose. 

• The exposure to both fugitive dust and vapors from VOCs in soil is assumed for VOCs, which 
may overestimate dose. 

 
5.3.2  Risk Characterization 
5.3.2.1  Noncarcinogenic Risk Evaluation 
Tables 11 through 18 present calculations of results of noncarcinogenic hazards for the post-remediation 
utility worker scenario.  Table 28 presents the combined HI values.  The overall scenario noncarcinogenic 
HI is 0.5 for an RME and 0.1 for CT, which are both below the generalized level of concern of 1 for 
noncarcinogenic effects.   
 
5.3.2.2  Carcinogenic Risk Evaluation 
Tables 11 through 18 present calculations of lifetime cancer risks for the post-remediation utility worker 
scenario.  Table 28 presents the combined carcinogenic risk values.  The excess lifetime cancer risk is 
6 x 10-7 for an RME and 8 x 10-8 for CT.  The RME and CT cancer risks are below the Illinois EPA 
no-action level of 1 x 10-6. 
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5.3.2.3  Uncertainties Related to Risk Evaluation 
Uncertainty factors already presented in the preceding sections (exposure assessment and toxicity 
assessment) also contribute uncertainty to risk estimates for the following reasons: 

• COPC exposure concentrations may be overestimated or underestimated because of the limited 
number of samples collected to represent Site soil. 

• Assumed exposure values for the duration and rate of exposure may not represent actual values. 
• Toxicity values are uncertain because of dose-response and extrapolation factors. 
• Carcinogenic and noncarcinogenic risks are each combined across COPCs.  It is assumed that 

chemical-specific risks are independent and additive; however, COPCs may interact to produce a 
less than additive effect or a more than additive effect.  Chemical interaction data are lacking for 
most chemical mixtures.  In the absence of this information, the standard approach is to assume 
COPC additivity, which may result in an overestimation or underestimation of risk. 

 
5.4 POST-REMEDIATION CONSTRUCTION WORKER SCENARIO 
In this section, the exposure assessment and risk characterization for the post-remediation construction 
worker scenario is explained.  Specific assumptions and values for the exposure scenario are discussed, 
followed by the noncarcinogenic and carcinogenic risk evaluation results. 
 
5.4.1 Exposure Assessment 
5.4.1.1 Characterization of Exposure Setting 
This scenario evaluates potential exposure for a post-remediation construction worker at the Site. The top 
3 feet of soil, as well as a small area of subsurface soil to 4.5 feet bgs, will be removed across the site 
during remediation and replaced with imported clean fill.  Therefore, during any future construction work 
at the site, excavations could provide exposure to COPCs in soil from 3 feet to a depth of 11 feet bgs, an 
assumed maximum depth for typical construction excavations on the south portion of the Site.  During 
construction work, ingestion of and dermal contact with soil are likely to occur, as well as inhalation of 
airborne soil and vapors volatilized from soil. 
 
5.4.1.2 Identification of Exposure Pathway 
The following pathways were identified for the post-remediation construction worker: 

• Incidental ingestion of soil resulting from placing soil-contaminated hands or objects in the 
mouth and possibly from dust caught in the nose and throat being moved to the back of the mouth 
and swallowed. 

• Dermal contact with soil resulting in the absorption of COPCs. 
• Inhalation of airborne soil and dust, which results from breathing respirable particles of soil 

containing COPCs. 
• Inhalation of VOC vapors released from soil during construction activities and disruption of the 

soil surface. 
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5.4.1.3 Quantification of Exposure 
Most values used for the HIFs were obtained from the USEPA and Illinois EPA guidance (USEPA 1989, 
1991, 1997a, 2002, 2004a, and IAC 2002) and are summarized in Table 19.  A Site-specific exposure 
frequency of 250 days per year for RME and 125 days per year for CT was assumed to represent a 
conservative average redevelopment construction project of 1 year for the RME and 6 months for the CT. 
 Tables 20 through 27 present exposure concentrations and DIs for the above exposure pathways. 
 
5.4.1.4 Uncertainties Related to Exposure Assessment 
Uncertainties similar to those discussed for the post-remediation utility worker (Section 5.3.1.4) also 
apply to the post-remediation construction worker scenario. 
  
5.4.2 Risk Characterization 
5.4.2.1 Noncarcinogenic Risk Evaluation 
Tables 20 through 27 present calculations of results of noncarcinogenic hazards for the post-remediation 
construction worker scenario and Table 28 presents the combined HI values.  The overall scenario 
noncarcinogenic HI is 0.4 for an RME and 0.1 for CT which are both below the generalized level of 
concern of 1 for noncarcinogenic effects. 
 
5.4.2.2 Carcinogenic Risk Evaluation 
Tables 20 through 27 present calculations of lifetime cancer risks for the post-remediation construction 
worker scenario and Table 28 presents the combined carcinogenic risk values.  The excess lifetime cancer 
risk is 5 x 10-6 for an RME and 8 x 10-7 for CT.  The RME cancer risk is above the Illinois EPA no-action 
level of 1 x 10-6 but falls within the concentration range of 1 x 10-6 and 1 x 10-4 where additional site 
evaluation is required.  The CT cancer risk is below the Illinois EPA no-action level of 1 x 10-6. 
 
5.4.2.3 Uncertainties Related to Risk Evaluation 
Uncertainties similar to those discussed for the post-remediation utility worker scenario (Section 5.3.2.3) 
also apply to the post-remediation construction worker scenario. 
 

* * * * * 
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6.0  RISK ASSESSMENT SUMMARY 
 
Noncarcinogenic and carcinogenic risks for the post-remediation utility worker and post-remediation 
construction worker scenarios were evaluated.  Table 28 summarizes the total risk for these scenarios for 
RME and CT.  These scenarios evaluate potential risk to both a utility worker and a construction worker 
after remedial activities occurred in the south portion of the Site.  Remedial activities conducted in May, 
June and July 2003 included a removal of 3 feet of soil across the entire Site along with deeper hot spot 
removal.   
 
Noncarcinogenic risks were determined by calculating the HI.  HIs are determined by summing hazard 
quotients for each noncarcinogenic chemical for all exposure pathways.  An HI greater than 1 suggests 
that exposure to all chemicals collectively exceeds a generalized level of concern.  The HI should be 
regarded as a general indicator of the degree of concern rather than a quantified estimator of potential 
health effects.  Both RME and CT HI values were below the generalized level of concern of 1 for both 
scenarios.   
 
Carcinogenic risks are expressed as the excess (above background) probability that an individual will 
develop cancer during a lifetime if exposed to a chemical.  The observed national background cancer risk 
(no exposure to site contaminants) is approximately 1 in 4.  According to the Illinois EPA, a site with 
carcinogenic risks less than 1 x 10-6 generally should be considered a no-action site.  For sites with a 
carcinogenic risk greater than 1 x 10-6, further evaluation of the site is required to re-evaluate risk.  For a 
site with a carcinogenic risk greater than 1 x 10-4, corrective action is normally required (Illinois EPA 
1994).  
 
The RME risk value for the post-remediation utility worker falls below the Illinois no-action level of 
1 x 10-6.  The RME  risk of 5 x 10-6 for the post-remediation construction worker scenario is greater than 
the Illinois EPA no-action level of 1 x 10-6.  This risk falls within the range of 1 x 10-6 to 1 x 10-4 where 
additional site evaluation is required. 
  
To further evaluate the site for a risk-based closure, the CT risk calculations were prepared to evaluate an 
average exposure as a comparison to the maximum exposure evaluated by the RME.  The CT risks of 
8 x 10-7 for the post-remediation construction worker is below 1 x 10-6.   
 
Title 40 of the Code of Federal Regulations, Part 300, Subpart E (40 CFR 300, Subpart E) defines 
generally acceptable exposure levels for known or suspected carcinogens as concentration levels that 
represent an excess upper bound lifetime cancer risk to an individual between 10-4 and 10-6 using 
information on the relationship between dose and response.  This range is used to define acceptable risk.  
All carcinogenic risk estimates presented above are either below or within this range. 
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Remedial action activities at the Site were conducted on about one-third the total soil volume between 
ground surface and 11 feet bgs.  Again, all the surface soil was removed and backfilled with imported 
clean soil.  The acceptable CT risks in conjunction with the remedial action activities are indicative that 
the Site soil evaluated in this RA does not contain COPC concentrations that pose a potential risk of 
either noncarcinogenic or carcinogenic adverse health effects to a post-remediation utility worker or 
construction worker. 

 
* * * * * 
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Table 1
Soil Analytical Results

Post-Remediation Utility Worker and Construction Worker
Hawthorne Regulator Station

Sample Location and Depth (feet below ground surface)/Concentration
SP13-002 SP14B-001 SP16-001 SP16-002 SP18-002 SP19-002

3-4 7-8 8-9 5-6
TCL Volatiles (mg/kg)

Acetone 0.046 U 0.068 0.059 U 0.16 J 0.1 0.23
Benzene 0.0091 U 0.011 U 0.012 U 0.03 J 0.0088 U 0.019 U
Bromodichloromethane 0.0091 U 0.011 U 0.012 U 0.014 UJ 0.0088 U 0.019 U
Bromoform 0.0091 U 0.011 U 0.012 U 0.014 UJ 0.0088 U 0.019 U
Bromomethane 0.018 U 0.022 U 0.024 U 0.028 UJ 0.018 U 0.038 U
2-Butanone 0.018 U 0.034 0.024 U 0.028 UJ 0.018 U 0.038 U
Carbon Disulfide 0.0091 U 0.011 U 0.012 U 0.03 J 0.0088 U 0.019 U
Carbon Tetrachloride 0.0091 U 0.011 U 0.012 U 0.014 UJ 0.0088 U 0.019 U
Chlorobenzene 0.0091 U 0.011 U 0.012 U 0.014 UJ 0.0088 U 0.019 U
Chloroethane 0.018 U 0.022 U 0.024 U 0.028 UJ 0.018 U 0.038 U
Chloroform 0.0091 U 0.011 U 0.012 U 0.014 UJ 0.0088 U 0.019 U
Chloromethane 0.0091 U 0.011 U 0.012 U 0.014 UJ 0.0088 U 0.019 U
Dibromochloromethane 0.0091 U 0.011 U 0.012 U 0.014 UJ 0.0088 U 0.019 U
1,1-Dichloroethane 0.0091 U 0.011 U 0.012 U 0.014 UJ 0.0088 U 0.019 U
1,2-Dichloroethane 0.0091 U 0.011 U 0.012 U 0.014 UJ 0.0088 U 0.019 U
1,1-Dichloroethene 0.0091 U 0.011 U 0.012 U 0.014 UJ 0.0088 U 0.019 U
cis-1,2-Dichloroethene 0.0091 U 0.011 U 0.012 U 0.014 UJ 0.0088 U 0.019 U
trans-1,2-Dichloroethene 0.0091 U 0.011 U 0.012 U 0.014 UJ 0.0088 U 0.019 U
1,2-Dichloropropane 0.0091 U 0.011 U 0.012 U 0.014 UJ 0.0088 U 0.019 U
cis-1,3-Dichloropropene 0.0091 U 0.011 U 0.012 U 0.014 UJ 0.0088 U 0.019 U
trans-1,3-Dichloropropene 0.0091 U 0.011 U 0.012 U 0.014 UJ 0.0088 U 0.019 U
Ethylbenzene 0.0091 U 0.011 U 0.012 U 4.7  0.0088 U 0.019 U
2-Hexanone 0.018 U 0.022 U 0.024 U 0.028 UJ 0.018 U 0.038 U
4-Methyl-2-Pentanone 0.018 U 0.022 U 0.024 U 0.028 UJ 0.018 U 0.038 U
Methylene Chloride 0.018 U 0.022 U 0.024 U 0.028 UJ 0.018 U 0.038 U
Styrene 0.0091 U 0.011 U 0.012 U 0.036 J 0.0088 U 0.019 U
1,1,2,2-Tetrachloroethane 0.0091 U 0.011 U 0.012 U 0.014 UJ 0.0088 U 0.019 U
Tetrachloroethene 0.0091 U 0.011 U 0.012 U 0.014 UJ 0.0088 U 0.019 U
Toluene 0.0091 U 0.011 U 0.012 U 0.019 J 0.0088 U 0.019 U
1,1,1-Trichloroethane 0.0091 U 0.011 U 0.012 U 0.014 UJ 0.0088 U 0.019 U
1,1,2-Trichloroethane 0.0091 U 0.011 U 0.012 U 0.014 UJ 0.0088 U 0.019 U
Trichloroethene 0.0091 U 0.011 U 0.012 U 0.014 UJ 0.0088 U 0.019 U
Vinyl Chloride 0.0091 U 0.011 U 0.012 U 0.014 UJ 0.0088 U 0.019 U
m,p-Xylene 0.0091 U 0.011 U 0.012 U 0.12 J 0.0088 U 0.019 U
o-Xylene 0.0091 U 0.011 U 0.012 U 2 0.0088 U 0.019 U
Notes:
(1)  U - Indicates compound/analyte was analyzed for but not detected; the associated value is the sample reporting limit.
(2)  J - Indicates an estimated value. 

Compound/Analyte 10-11 6.5-7.5
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Table 1 (Continued)
Soil Analytical Results

Post-Remediation Utility Worker and Construction Worker
Hawthorne Regulator Station

Sample Location and Depth (feet below ground surface)/Concentration
SP13-002 SP14B-001 SP16-001 SP16-002 SP18-002 SP19-002

3-4 7-8 8-9 5-6
TCL Semivolatiles (mg/kg)

Bis(2-chloroethoxy)methane 0.39 U 0.45 U 0.42 U 0.4 U 0.39 U 0.4 U
Bis(2-chloroethyl)ether 0.39 U 0.45 U 0.42 U 0.4 U 0.39 U 0.4 U
Bis(2-ethylhexyl)phthalate 0.39 U 0.45 U 0.42 U 0.4 U 0.39 U 0.4 U
4-Bromophenyl phenyl ether 0.39 U 0.45 U 0.42 U 0.4 U 0.39 U 0.4 U
Butyl benzyl phthalate 0.39 U 0.45 U 0.42 U 0.4 U 0.39 U 0.4 U
Carbazole 0.39 U 0.45 U 0.42 U 0.4 U 0.39 U 0.4 U
4-Chloro-3-methylphenol 0.39 U 0.45 U 0.42 U 0.4 U 0.39 U 0.4 U
4-Chloroaniline 0.39 U 0.45 U 0.42 U 0.4 U 0.39 U 0.4 U
2-Chloronaphthalene 0.39 U 0.45 U 0.42 U 0.4 U 0.39 U 0.4 U
2-Chlorophenol 0.39 U 0.45 U 0.42 U 0.4 U 0.39 U 0.4 U
4-Chlorophenyl phenyl ether 0.39 U 0.45 U 0.42 U 0.4 U 0.39 U 0.4 U
Dibenzofuran 0.39 U 0.45 U 0.67 0.4 U 0.39 U 0.4 U
1,2-Dichlorobenzene 0.39 U 0.45 U 0.42 U 0.4 U 0.39 U 0.4 U
1,3-Dichlorobenzene 0.39 U 0.45 U 0.42 U 0.4 U 0.39 U 0.4 U
1,4-Dichlorobenzene 0.39 U 0.45 U 0.42 U 0.4 U 0.39 U 0.4 U
3,3´-Dichlorobenzidine 0.78 U 0.9 U 0.84 U 0.8 U 0.79 U 0.8 U
2,4-Dichlorophenol 0.39 U 0.45 U 0.42 U 0.4 U 0.39 U 0.4 U
Diethyl phthalate 0.39 U 0.45 U 0.42 U 0.4 U 0.39 U 0.4 U
Dimethyl phthalate 0.39 U 0.45 U 0.42 U 0.4 U 0.39 U 0.4 U
Di-n-butyl phthalate 0.39 U 0.45 U 0.42 U 0.4 U 0.39 U 0.4 U
2,4-Dimethylphenol 0.39 U 0.45 U 0.42 U 0.4 U 0.39 U 0.4 U
4,6-Dinitro-2-methylphenol 1.9 U 2.2 U 2 U 1.9 U 1.9 U 1.9 U
2,4-Dinitrophenol 1.9 U 2.2 U 2 U 1.9 U 1.9 U 1.9 U
2,4-Dinitrotoluene 0.3 U 0.34 U 0.32 U 0.3 U 0.3 U 0.3 U
2,6-Dinitrotoluene 0.3 U 0.34 U 0.32 U 0.3 U 0.3 U 0.3 U
Di-n-octyl phthalate 0.39 U 0.45 U 0.42 U 0.4 U 0.39 U 0.4 U
Hexachlorobenzene 0.39 U 0.45 U 0.42 U 0.4 U 0.39 U 0.4 U
Hexachlorobutadiene 0.39 U 0.45 U 0.42 U 0.4 U 0.39 U 0.4 U
Hexachlorocyclopentadiene 0.39 U 0.45 U 0.42 U 0.4 U 0.39 U 0.4 U
Hexachloroethane 0.39 U 0.45 U 0.42 U 0.4 U 0.39 U 0.4 U
Isophorone 0.39 U 0.45 U 0.42 U 0.4 U 0.39 U 0.4 U
2-Methylnaphthalene 0.39 U 0.45 U 2.3 0.4 U 0.39 U 0.4 U
2-Methylphenol 0.39 U 0.45 U 0.42 U 0.4 U 0.39 U 0.4 U
4-Methylphenol 0.39 U 0.45 U 0.42 U 0.4 U 0.39 U 0.4 U
2-Nitroaniline 1.9 U 2.2 U 2 U 1.9 U 1.9 U 1.9 U
3-Nitroaniline 1.9 U 2.2 U 2 U 1.9 U 1.9 U 1.9 U
4-Nitroaniline 1.9 U 2.2 U 2 U 1.9 U 1.9 U 1.9 U
Nitrobenzene 0.39 U 0.45 U 0.42 U 0.4 U 0.39 U 0.4 U
2-Nitrophenol 1.9 U 2.2 U 2 U 1.9 U 1.9 U 1.9 U
4-Nitrophenol 1.9 U 2.2 U 2 U 1.9 U 1.9 U 1.9 U
N-Nitrosodi-n-propylamine 0.39 U 0.45 U 0.42 U 0.4 U 0.39 U 0.4 U
N-Nitrosodiphenylamine 0.39 U 0.45 U 0.42 U 0.4 U 0.39 U 0.4 U
2, 2'-Oxybis(1-Chloropropane) 0.39 U 0.45 U 0.42 U 0.4 U 0.39 U 0.4 U
Pentachlorophenol 1.9 U 2.2 U 2 U 1.9 U 1.9 U 1.9 U
Phenol 0.39 U 0.45 U 0.42 U 0.4 U 0.39 U 0.4 U
1,2,4-Trichlorobenzene 0.39 U 0.45 U 0.42 U 0.4 U 0.39 U 0.4 U
2,4,5-Trichlorophenol 0.78 U 0.9 U 0.84 U 0.8 U 0.79 U 0.8 U
2,4,6-Trichlorophenol 0.39 U 0.45 U 0.42 U 0.4 U 0.39 U 0.4 U
Note:
(1)  U - Indicates compound/analyte was analyzed for but not detected; the associated value is the sample reporting limit.

Compound/Analyte 6.5-7.510-11
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Table 1 (Continued)
Soil Analytical Results

Post-Remediation Utility Worker and Construction Worker
Hawthorne Regulator Station

Sample Location and Depth (feet below ground surface)/Concentration
SP13-002 SP14B-001 SP16-001 SP16-002 SP18-002 SP19-002

3-4 7-8 8-9 5-6
PAHs (mg/kg)

Acenaphthene 0.03 U 0.034 U 0.044 0.03 U 0.03 U 0.03 U
Acenaphthylene 0.03 U 0.034 U 0.14 0.03 U 0.03 U 0.048  
Anthracene 0.03 U 0.034 U 2 0.03 U 0.03 U 0.078
Benzo(a)anthracene 0.03 U 0.082 0.71 0.03 U 0.03 U 0.36
Benzo(b)fluoranthene 0.03 U 0.1 0.79 0.03 U 0.03 U 0.21
Benzo(k)fluoranthene 0.03 U 0.081 0.57 0.03 U 0.03 U 0.23
Benzo(g,h,i)perylene 0.03 U 0.04 0.43 0.03 U 0.03 U 0.17
Benzo(a)pyrene 0.03 U 0.096 0.7 0.03 U 0.03 U 0.31
Chrysene 0.03 U 0.088 0.83 0.03 U 0.03 U 0.38
Dibenzo(a,h)anthracene 0.03 U 0.034 U 0.14 0.03 U 0.03 U 0.058
Fluoranthene 0.061 0.07 1.1 0.03 U 0.03 U 0.75
Fluorene 0.03 U 0.034 U 0.066 0.03 U 0.03 U 0.03 U
Indeno(1,2,3-cd)pyrene 0.03 U 0.04 0.42 0.03 U 0.03 U 0.17
Naphthalene 0.03 U 0.034 U 0.74 3.7 0.03 U 0.03 U
Phenanthrene 0.03 U 0.11 1.9 0.03 U 0.03 U 0.13
Pyrene 0.08 0.13 1.2 0.03 U 0.03 U 0.96

PCBs (mg/kg)
Aroclor 1016 0.096 U 0.11 U 0.11 U 0.096 U 0.095 U 0.097 U
Aroclor 1221 0.096 U 0.11 U 0.11 U 0.096 U 0.095 U 0.097 U
Aroclor 1232 0.096 U 0.11 U 0.11 U 0.096 U 0.095 U 0.097 U
Aroclor 1242 0.096 U 0.11 U 0.11 U 0.096 U 0.095 U 0.097 U
Aroclor 1248 0.096 U 0.11 U 0.11 U 0.096 U 0.095 U 0.097 U
Aroclor 1254 0.19 U 0.21 U 0.21 U 0.19 U 0.19 U 0.19 U
Aroclor 1260 0.19 U 0.21 U 0.21 U 0.19 U 0.19 U 0.19 U

Priority Pollutant Metals and Total Cyanide (mg/kg)
Antimony 1.2 UJ 1.3 UJ 2.5 J 1.2 UJ 1.1 UJ 1.2 UJ
Arsenic 7.4 12 23 15 12 9.4
Beryllium 0.6 U 0.91 2.2 0.96 0.82 0.8
Cadmium 0.6 U 0.66 U 4.1 0.61 U 0.57 U 0.61 U
Chromium 13 18 17 21 20 20
Copper 17 J 35 J 84 J 49 J 31 J 30 J
Lead 15 83 360 26 20 21
Mercury 0.034 0.19 1.2 0.033 0.037 0.074
Nickel 20 26 23 46 38 35
Selenium 1.2 U 1.3 U 1.4 1.2 U 1.1 U 1.2 U
Silver 1.2 U 1.3 U 1.3 U 1.2 U 1.1 U 1.2 U
Thallium 1.3 1.8 1.5 1.5 1.4  1.6
Zinc 35 J 91 J 1400 J 52 J 97 J 47 J
Total Cyanide 0.31 U 0.34 U 0.34 U 0.3 U 0.3 U 0.3 U
Notes:
(1)  U - Indicates compound/analyte was analyzed for but not detected; the associated value is the sample reporting limit.
(2)  J - Indicates an estimated value. 

Compound/Analyte 10-11 6.5-7.5
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Table 1 (Continued)
Soil Analytical Results

Post-Remediation Utility Worker and Construction Worker
Hawthorne Regulator Station

Sample Location and Depth (feet below ground surface)/Concentration
SP20-003 SP22B-002 SP25-002 SP26-002 SP27-002

9-10 4-5 4-8
TCL Volatiles (mg/kg)

Acetone 0.09 0.052 0.35 0.04 0.034 U
Benzene 0.0073 U 0.0085 U 0.017 U 0.0072 U 0.0068 U
Bromodichloromethane 0.0073 U 0.0085 U 0.017 U 0.0072 U 0.0068 U
Bromoform 0.0073 U 0.0085 U 0.017 U 0.0072 U 0.0068 U
Bromomethane 0.015 U 0.017 U 0.035 U 0.014 U 0.014 U
2-Butanone 0.015 U 0.017 U 0.17 0.014 U 0.014 U
Carbon Disulfide 0.0073 U 0.0085 U 0.017 U 0.0072 U 0.0068 U
Carbon Tetrachloride 0.0073 U 0.0085 U 0.017 U 0.0072 U 0.0068 U
Chlorobenzene 0.0073 U 0.0085 U 0.017 U 0.0072 U 0.0068 U
Chloroethane 0.015 U 0.017 U 0.035 U 0.014 U 0.014 U
Chloroform 0.0073 U 0.0085 U 0.017 U 0.0072 U 0.0068 U
Chloromethane 0.0073 U 0.0085 U 0.017 U 0.0072 U 0.0068 U
Dibromochloromethane 0.0073 U 0.0085 U 0.017 U 0.0072 U 0.0068 U
1,1-Dichloroethane 0.0073 U 0.0085 U 0.017 U 0.0072 U 0.0068 U
1,2-Dichloroethane 0.0073 U 0.0085 U 0.017 U 0.0072 U 0.0068 U
1,1-Dichloroethene 0.0073 U 0.0085 U 0.017 U 0.0072 U 0.0068 U
cis-1,2-Dichloroethene 0.0073 U 0.0085 U 0.017 U 0.0072 U 0.0068 U
trans-1,2-Dichloroethene 0.0073 U 0.0085 U 0.017 U 0.0072 U 0.0068 U
1,2-Dichloropropane 0.0073 U 0.0085 U 0.017 U 0.0072 U 0.0068 U
cis-1,3-Dichloropropene 0.0073 U 0.0085 U 0.017 U 0.0072 U 0.0068 U
trans-1,3-Dichloropropene 0.0073 U 0.0085 U 0.017 U 0.0072 U 0.0068 U
Ethylbenzene 0.0073 U 0.0085 U 0.021 0.0072 U 0.0068 U
2-Hexanone 0.015 U 0.017 U 0.035 U 0.014 U 0.014 U
4-Methyl-2-Pentanone 0.015 U 0.017 U 0.035 U 0.014 U 0.014 U
Methylene Chloride 0.015 U 0.017 U 0.035 U 0.014 U 0.014 U
Styrene 0.0073 U 0.0085 U 0.017 U 0.0072 U 0.0068 U
1,1,2,2-Tetrachloroethane 0.0073 U 0.0085 U 0.017 U 0.0072 U 0.0068 U
Tetrachloroethene 0.0073 U 0.0085 U 0.017 U 0.0072 U 0.0068 U
Toluene 0.0073 U 0.0085 U 0.017 U 0.0072 U 0.0068 U
1,1,1-Trichloroethane 0.0073 U 0.0085 U 0.017 U 0.0072 U 0.0068 U
1,1,2-Trichloroethane 0.0073 U 0.0085 U 0.017 U 0.0072 U 0.0068 U
Trichloroethene 0.0073 U 0.0085 U 0.017 U 0.0072 U 0.0068 U
Vinyl Chloride 0.0073 U 0.0085 U 0.017 U 0.0072 U 0.0068 U
m,p-Xylene 0.0073 U 0.0085 U 0.023 0.0072 U 0.0068 U
o-Xylene 0.0073 U 0.0085 U 0.031 0.0072 U 0.0068 U
Note:
(1)  U - Indicates compound/analyte was analyzed for but not detected; the associated value is the sample reporting limit.

7-8 6-7Compound/Analyte
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Table 1 (Continued)
Soil Analytical Results

Post-Remediation Utility Worker and Construction Worker
Hawthorne Regulator Station

Sample Location and Depth (feet below ground surface)/Concentration
SP20-003 SP22B-002 SP25-002 SP26-002 SP27-002

9-10 4-5 4-8
TCL Semivolatiles (mg/kg)

Bis(2-chloroethoxy)methane 0.4 U 0.39 U 0.45 U 0.39 U 0.39 U
Bis(2-chloroethyl)ether 0.4 U 0.39 U 0.45 U 0.39 U 0.39 U
Bis(2-ethylhexyl)phthalate 0.4 U 0.39 U 0.45 U 0.39 U 2.9
4-Bromophenyl phenyl ether 0.4 U 0.39 U 0.45 U 0.39 U 0.39 U
Butyl benzyl phthalate 0.4 U 0.39 U 0.45 U 0.39 U 0.39 U
Carbazole 0.4 U 0.39 U 0.45 U 0.39 U 0.5  
4-Chloro-3-methylphenol 0.4 U 0.39 U 0.45 U 0.39 U 0.39 U
4-Chloroaniline 0.4 U 0.39 U 0.45 U 0.39 U 0.39 U
2-Chloronaphthalene 0.4 U 0.39 U 0.45 U 0.39 U 0.39 U
2-Chlorophenol 0.4 U 0.39 U 0.45 U 0.39 U 0.39 U
4-Chlorophenyl phenyl ether 0.4 U 0.39 U 0.45 U 0.39 U 0.39 U
Dibenzofuran 0.4 U 0.39 U 0.45 U 0.39 U 0.39 U
1,2-Dichlorobenzene 0.4 U 0.39 U 0.45 U 0.39 U 0.39 U
1,3-Dichlorobenzene 0.4 U 0.39 U 0.45 U 0.39 U 0.39 U
1,4-Dichlorobenzene 0.4 U 0.39 U 0.45 U 0.39 U 0.39 U
3,3´-Dichlorobenzidine 0.8 U 0.78 U 0.89 U 0.77 U 0.78 U
2,4-Dichlorophenol 0.4 U 0.39 U 0.45 U 0.39 U 0.39 U
Diethyl phthalate 0.4 U 0.39 U 0.45 U 0.39 U 0.39 U
Dimethyl phthalate 0.4 U 0.39 U 0.45 U 0.39 U 0.39 U
Di-n-butyl phthalate 0.4 U 0.39 U 0.45 U 0.39 U 0.39 U
2,4-Dimethylphenol 0.4 U 0.39 U 0.45 U 0.39 U 0.39 U
4,6-Dinitro-2-methylphenol 1.9 U 1.9 U 2.2 U 1.9 U 1.9 U
2,4-Dinitrophenol 1.9 U 1.9 U 2.2 U 1.9 U 1.9 U
2,4-Dinitrotoluene 0.3 U 0.29 U 0.34 U 0.29 U 0.3 U
2,6-Dinitrotoluene 0.3 U 0.29 U 0.34 U 0.29 U 0.3 U
Di-n-octyl phthalate 0.4 U 0.39 U 0.45 U 0.39 U 0.39 U
Hexachlorobenzene 0.4 U 0.39 U 0.45 U 0.39 U 0.39 U
Hexachlorobutadiene 0.4 U 0.39 U 0.45 U 0.39 U 0.39 U
Hexachlorocyclopentadiene 0.4 U 0.39 U 0.45 U 0.39 U 0.39 U
Hexachloroethane 0.4 U 0.39 U 0.45 U 0.39 U 0.39 U
Isophorone 0.4 U 0.39 U 0.45 U 0.39 U 0.39 U
2-Methylnaphthalene 0.4 U 0.39 U 0.45 U 0.39 U 0.39 U
2-Methylphenol 0.4 U 0.39 U 0.45 U 0.39 U 0.39 U
4-Methylphenol 0.4 U 0.39 U 0.45 U 0.39 U 0.39 U
2-Nitroaniline 1.9 U 1.9 U 2.2 U 1.9 U 1.9 U
3-Nitroaniline 1.9 U 1.9 U 2.2 U 1.9 U 1.9 U
4-Nitroaniline 1.9 U 1.9 U 2.2 U 1.9 U 1.9 U
Nitrobenzene 0.4 U 0.39 U 0.45 U 0.39 U 0.39 U
2-Nitrophenol 1.9 U 1.9 U 2.2 U 1.9 U 1.9 U
4-Nitrophenol 1.9 U 1.9 U 2.2 U 1.9 U 1.9 U
N-Nitrosodi-n-propylamine 0.4 U 0.39 U 0.45 U 0.39 U 0.39 U
N-Nitrosodiphenylamine 0.4 U 0.39 U 0.45 U 0.39 U 0.39 U
2, 2'-Oxybis(1-Chloropropane) 0.4 U 0.39 U 0.45 U 0.39 U 0.39 U
Pentachlorophenol 1.9 U 1.9 U 2.2 U 1.9 U 1.9 U
Phenol 0.4 U 0.39 U 0.45 U 0.39 U 0.39 U
1,2,4-Trichlorobenzene 0.4 U 0.39 U 0.45 U 0.39 U 0.39 U
2,4,5-Trichlorophenol 0.8 U 0.78 U 0.89 U 0.77 U 0.78 U
2,4,6-Trichlorophenol 0.4 U 0.39 U 0.45 U 0.39 U 0.39 U
Note:
(1)  U - Indicates compound/analyte was analyzed for but not detected; the associated value is the sample reporting limit.

Compound/Analyte 7-8 6-7
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Table 1 (Continued)
Soil Analytical Results

Post-Remediation Utility Worker and Construction Worker
Hawthorne Regulator Station

Sample Location and Depth (feet below ground surface)/Concentration
SP20-003 SP22B-002 SP25-002 SP26-002 SP27-002

9-10 4-5 4-8
PAHs (mg/kg)

Acenaphthene 0.031 U 0.029 U 0.059 0.029 U 0.34
Acenaphthylene 0.031 U 0.029 U 0.095 0.029 U 0.11
Anthracene 0.031 U 0.029 U 0.27 0.029 U 0.6
Benzo(a)anthracene 0.031 U 0.029 U 0.39 0.029 U 4.9
Benzo(b)fluoranthene 0.031 U 0.029 U 0.3 0.029 U 2.8
Benzo(k)fluoranthene 0.031 U 0.029 U 0.24 0.029 U 2
Benzo(g,h,i)perylene 0.031 U 0.029 U 0.087 0.029 U 1.5
Benzo(a)pyrene 0.031 U 0.029 U 0.25 0.029 U 5.2
Chrysene 0.031 U 0.029 U 0.44 0.029 U 4.4
Dibenzo(a,h)anthracene 0.031 U 0.029 U 0.039 0.029 U 0.66
Fluoranthene 0.031 U 0.029 U 0.84 0.03  7.5
Fluorene 0.031 U 0.029 U 0.15 0.029 U 0.35
Indeno(1,2,3-cd)pyrene 0.031 U 0.029 U 0.1 0.029 U 1.5
Naphthalene 0.057 0.043 0.41 0.029 U 0.17
Phenanthrene 0.031 U 0.032 0.65 0.069  1.7
Pyrene 0.031 U 0.036 0.76 0.034 10

PCBs (mg/kg)
Aroclor 1016 0.097 U 0.094 U 0.11 U 0.094 U 0.091 U
Aroclor 1221 0.097 U 0.094 U 0.11 U 0.094 U 0.091 U
Aroclor 1232 0.097 U 0.094 U 0.11 U 0.094 U 0.091 U
Aroclor 1242 0.097 U 0.094 U 0.11 U 0.094 U 0.29  
Aroclor 1248 0.097 U 0.094 U 0.11 U 0.094 U 0.091 U
Aroclor 1254 0.19 U 0.19 U 0.21 U 0.19 U 0.36
Aroclor 1260 0.19 U 0.19 U 0.21 U 0.19 U 0.18 U

Priority Pollutant Metals and Total Cyanide (mg/kg)
Antimony 1.2 UJ 1.1 UJ 1.3 UJ 1.1 UJ 1.2 J
Arsenic 5.4 7 5.5 7.5 3.9
Beryllium 0.59 U 0.57 U 0.65 U 0.56 U 0.54 U
Cadmium 0.59 U 0.57 U 0.65 U 0.56 U 1.1
Chromium 18 17 15 17 16
Copper 25 J 25 J 29 J 26 J 56 J
Lead 19 23 65 19 96
Mercury 0.038 0.028 U 0.26 0.029 U 0.33
Nickel 23 32 18 27 17
Selenium 1.2 U 1.1 U 1.3 U 1.1 U 1.1 U
Silver 1.2 U 1.1 U 1.3 U 1.1 U 1.1 U
Thallium 1.2 U 1.1 U 1.3 U 1.2 1.1 U
Zinc 48 J 41 J 90 J 41 J 250 J
Total Cyanide 0.31 U 0.3 U 0.8 0.3 U 0.3 U
Notes:
(1)  U - Indicates compound/analyte was analyzed for but not detected; the associated value is the sample reporting limit.
(2)  J - Indicates an estimated value. 
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Table 2
Occurrence, Distribution and Selection of Chemicals of Potential Concern

Post-Remediation Utility Worker and Construction Worker

Scenario Timeframe:  Current/Future

Medium:  Soil

Exposure Medium:  Subsurface soil

Exposure Point: Subsurface soil

Chemical Minimum   (1) Minimum Maximum   (1) Maximum Units Location Detection Range of Concentration Back- Screening Potential Potential COPC Rationale for  (2)

 Concentration Qualifier Concentration Qualifier of Maximum Frequency Detection Used for ground Toxicity ARAR/TBC ARAR/TBC Flag Contaminant

   Concentration Limits Screening Value Value Value Source Deletion

or Selection

Acetone 0.04 0.35 mg/kg SP25-002 8 / 11 0.034 - 0.059 YES FD

71-43-2 Benzene 0.03 J 0.03 J mg/kg SP16-002 1        / 11        0.0068 - 0.019 YES FD

75-27-4 Bromodichloromethane mg/kg 0        / 11        0.0068 - 0.019 NO ND

Bromoform mg/kg 0        / 11        0.0068 - 0.019 NO ND

74-83-9 Bromomethane mg/kg 0        / 11        0.014 - 0.038 NO ND

2-Butanone 0.034 0.17 mg/kg SP25-002 2        / 11        0.014 - 0.038 YES FD

75-15-0 Carbon Disulfide 0.03 J 0.03 J mg/kg SP16-002 1        / 11        0.0068 - 0.019 YES FD

56-23-5 Carbon Tetrachloride mg/kg 0        / 11        0.0068 - 0.019 NO ND

Chlorobenzene mg/kg 0        / 11        0.0068 - 0.019 NO ND

Chloroethane mg/kg 0        / 11        0.014 - 0.038 NO ND

Chloroform mg/kg 0        / 11        0.0068 - 0.019 NO ND

Chloromethane mg/kg 0        / 11        0.0068 - 0.019 NO ND

Dibromochloromethane mg/kg 0        / 11        0.0068 - 0.019 NO ND

1,1-Dichloroethane mg/kg 0        / 11        0.0068 - 0.019 NO ND

1,2-Dichloroethane mg/kg 0        / 11        0.0068 - 0.019 NO ND

1,1-Dichloroethene mg/kg 0        / 11        0.0068 - 0.019 NO ND

cis-1,2-Dichloroethene mg/kg 0        / 11        0.0068 - 0.019 NO ND

trans-1,2-Dichloroethene mg/kg 0        / 11        0.0068 - 0.019 NO ND

1,2-Dichloropropane mg/kg 0        / 11        0.0068 - 0.019 NO ND

cis-1,3-Dichloropropene mg/kg 0        / 11        0.0068 - 0.019 NO ND

trans-1,3-Dichloropropene mg/kg 0        / 11        0.0068 - 0.019 NO ND

Ethylbenzene 0.021 4.7 mg/kg SP16-002 2        / 11        0.0068 - 0.019 YES FD

2-Hexanone mg/kg 0        / 11        0.014 - 0.038 NO ND

4-Methyl-2-Pentanone mg/kg 0        / 11        0.014 - 0.038 NO ND

Methylene Chloride mg/kg 0        / 11        0.014 - 0.038 NO ND

Notes:
(1) Minimum/maximum detected concentration.  Definitions: ARAR/TBC = Applicable or Relevant and Appropriate Requirement/To Be Considered
(2) Rationale Codes Selection Reason:        Frequent Detection (FD) COPC = Chemical of Potential Concern

Deletion Reason:         Nondetect Data (ND) J = Estimated value
 

 

Hawthorne Regulator Station

107-06-2

75-35-4

124-48-1

75-00-3

74-87-3

67-66-3

75-34-3

CAS    

Number

75-25-2

108-90-7

78-93-3

67-64-1
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1006-01-5
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Table 2 (Continued)
Occurrence, Distribution and Selection of Chemicals of Potential Concern

Post-Remediation Utility Worker and Construction Worker

Scenario Timeframe:  Current/Future

Medium:  Soil

Exposure Medium:  Subsurface soil

Exposure Point: Subsurface soil

Chemical Minimum   (1) Minimum Maximum   (1) Maximum Units Location Detection Range of Concentration Back- Screening Potential Potential COPC Rationale for  (2)

 Concentration Qualifier Concentration Qualifier of Maximum Frequency Detection Used for ground Toxicity ARAR/TBC ARAR/TBC Flag Contaminant

   Concentration Limits Screening Value Value Value Source Deletion

or Selection

Styrene 0.036 J 0.036 J mg/kg SP16-002 1        / 11        0.0068 - 0.019 YES FD

1,1,2,2-Tetrachloroethane mg/kg 0        / 11        0.0068 - 0.019 NO ND

Tetrachloroethene mg/kg 0        / 11        0.0068 - 0.019 NO ND

Toluene 0.019 J 0.019 J mg/kg SP16-002 1        / 11        0.0068 - 0.019 YES FD

1,1,1-Trichloroethane mg/kg 0        / 11        0.0068 - 0.019 NO ND

1,1,2-Trichloroethane mg/kg 0        / 11        0.0068 - 0.019 NO ND

Trichloroethene mg/kg 0        / 11        0.0068 - 0.019 NO ND

Vinyl Chloride mg/kg 0        / 11        0.0068 - 0.019 NO ND

m,p-Xylene 0.023 0.12 J mg/kg SP16-002 2        / 11        0.0068 - 0.019 YES FD

o-Xylene 0.031 2 mg/kg SP16-002 2        / 11        0.0068 - 0.019 YES FD

Bis(2-chloroethoxy)methane mg/kg 0        / 11        0.39 - 0.45 NO ND

Bis(2-chloroethyl)ether mg/kg 0        / 11        0.39 - 0.45 NO ND

Bis(2-ethylhexyl)phthalate 2.9 2.9 mg/kg SP27-002 1        / 11        0.39 - 0.45 YES FD

4-Bromophenyl phenyl ether mg/kg 0        / 11        0.39 - 0.45 NO ND

Butyl benzyl phthalate mg/kg 0        / 11        0.39 - 0.45 NO ND

Carbazole 0.5 0.5 mg/kg SP27-002 1        / 11        0.39 - 0.45 YES FD

4-Chloro-3-methylphenol mg/kg 0        / 11        0.39 - 0.45 NO ND

4-Chloroaniline mg/kg 0        / 11        0.39 - 0.45 NO ND

2-Chloronaphthalene mg/kg 0        / 11        0.39 - 0.45 NO ND

2-Chlorophenol mg/kg 0        / 11        0.39 - 0.45 NO ND

4-Chlorophenyl phenyl ether mg/kg 0        / 11        0.39 - 0.45 NO ND

Notes:
(1) Minimum/maximum detected concentration.  Definitions: ARAR/TBC = Applicable or Relevant and Appropriate Requirement/To Be Considered
(2) Rationale Codes Selection Reason:        Frequent Detection (FD) COPC = Chemical of Potential Concern

Deletion Reason:         Nondetect Data (ND) J = Estimated value
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95-57-8
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Table 2 (Continued)
Occurrence, Distribution and Selection of Chemicals of Potential Concern

Post-Remediation Utility Worker and Construction Worker

Scenario Timeframe:  Current/Future

Medium:  Soil

Exposure Medium:  Subsurface soil

Exposure Point: Subsurface soil

Chemical Minimum   (1) Minimum Maximum   (1) Maximum Units Location Detection Range of Concentration Back- Screening Potential Potential COPC Rationale for  (2)

 Concentration Qualifier Concentration Qualifier of Maximum Frequency Detection Used for ground Toxicity ARAR/TBC ARAR/TBC Flag Contaminant

   Concentration Limits Screening Value Value Value Source Deletion

or Selection

Dibenzofuran 0.67 0.67 mg/kg SP16-001 1        / 11        0.39 - 0.45 YES FD

1,2-Dichlorobenzene mg/kg 0        / 11        0.39 - 0.45 NO ND

1,3-Dichlorobenzene mg/kg 0        / 11        0.39 - 0.45 NO ND

1,4-Dichlorobenzene mg/kg 0        / 11        0.39 - 0.45 NO ND

3,3´-Dichlorobenzidine mg/kg 0        / 11        0.77 - 0.9 NO ND

2,4-Dichlorophenol mg/kg 0        / 11        0.39 - 0.45 NO ND

Diethyl phthalate mg/kg 0        / 11        0.39 - 0.45 NO ND

Dimethyl phthalate mg/kg 0        / 11        0.39 - 0.45 NO ND

Di-n-butyl phthalate mg/kg 0        / 11        0.39 - 0.45 NO ND

2,4-Dimethylphenol mg/kg 0        / 11        0.39 - 0.45 NO ND

4,6-Dinitro-2-methylphenol mg/kg 0        / 11        1.9 - 2.2 NO ND

2,4-Dinitrophenol mg/kg 0        / 11        1.9 - 2.2 NO ND

2,4-Dinitrotoluene mg/kg 0        / 11        0.29 - 0.34 NO ND

2,6-Dinitrotoluene mg/kg 0        / 11        0.29 - 0.34 NO ND

Di-n-octyl phthalate mg/kg 0        / 11        0.39 - 0.45 NO ND

Hexachlorobenzene mg/kg 0        / 11        0.39 - 0.45 NO ND

Hexachlorobutadiene mg/kg 0        / 11        0.39 - 0.45 NO ND

Hexachlorocyclopentadiene mg/kg 0        / 11        0.39 - 0.45 NO ND

Hexachloroethane mg/kg 0        / 11        0.39 - 0.45 NO ND

Isophorone mg/kg 0        / 11        0.39 - 0.45 NO ND

2-Methylnaphthalene 2.3 2.3 mg/kg SP16-001 1        / 11        0.39 - 0.45 YES FD

2-Methylphenol mg/kg 0        / 11        0.39 - 0.45 NO ND

4-Methylphenol mg/kg 0        / 11        0.39 - 0.45 NO ND

2-Nitroaniline mg/kg 0        / 11        1.9 - 2.2 NO ND

3-Nitroaniline mg/kg 0        / 11        1.9 - 2.2 NO ND

Notes:
(1) Minimum/maximum detected concentration.  Definitions: ARAR/TBC = Applicable or Relevant and Appropriate Requirement/To Be Considered
(2) Rationale Codes Selection Reason:        Frequent Detection (FD) COPC = Chemical of Potential Concern

Deletion Reason:         Nondetect Data (ND)
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Table 2 (Continued)
Occurrence, Distribution and Selection of Chemicals of Potential Concern

Post-Remediation Utility Worker and Construction Worker

Scenario Timeframe:  Current/Future

Medium:  Soil

Exposure Medium:  Subsurface soil

Exposure Point: Subsurface soil

Chemical Minimum   (1) Minimum Maximum   (1) Maximum Units Location Detection Range of Concentration Back- Screening Potential Potential COPC Rationale for  (2)

 Concentration Qualifier Concentration Qualifier of Maximum Frequency Detection Used for ground Toxicity ARAR/TBC ARAR/TBC Flag Contaminant

   Concentration Limits Screening Value Value Value Source Deletion

or Selection

4-Nitroaniline mg/kg 0        / 11        1.9 - 2.2 NO ND

Nitrobenzene mg/kg 0        / 11        0.39 - 0.45 NO ND

2-Nitrophenol mg/kg 0        / 11        1.9 - 2.2 NO ND

4-Nitrophenol mg/kg 0        / 11        1.9 - 2.2 NO ND

N-Nitrosodi-n-propylamine mg/kg 0        / 11        0.39 - 0.45 NO ND

N-Nitrosodiphenylamine mg/kg 0        / 11        0.39 - 0.45 NO ND

2, 2'-Oxybis(1-Chloropropane) mg/kg 0        / 11        0.39 - 0.45 NO ND

Pentachlorophenol mg/kg 0        / 11        1.9 - 2.2 NO ND

Phenol mg/kg 0        / 11        0.39 - 0.45 NO ND

1,2,4-Trichlorobenzene mg/kg 0        / 11        0.39 - 0.45 NO ND

2,4,5-Trichlorophenol mg/kg 0        / 11        0.77 - 0.9 NO ND

2,4,6-Trichlorophenol mg/kg 0        / 11        0.39 - 0.45 NO ND

Acenaphthene 0.044 0.34 mg/kg SP27-002 3        / 11        0.029 - 0.034 YES FD

Acenaphthylene 0.048 0.14 mg/kg SP16-001 4        / 11        0.029 - 0.034 YES FD

Anthracene 0.078 2 mg/kg SP16-001 4        / 11        0.029 - 0.034 YES FD

Benzo(a)anthracene 0.082 4.9 mg/kg SP27-002 5        / 11        0.029 - 0.031 YES FD

Benzo(b)fluoranthene 0.1 2.8 mg/kg SP27-002 5        / 11        0.029 - 0.031 YES FD

Benzo(k)fluoranthene 0.081 2 mg/kg SP27-002 5        / 11        0.029 - 0.031 YES FD

Benzo(g,h,i)perylene 0.04 1.5 mg/kg SP27-002 5        / 11        0.029 - 0.031 YES FD

Benzo(a)pyrene 0.096 5.2 mg/kg SP27-002 5        / 11        0.029 - 0.031 YES FD

Chrysene 0.088 4.4 mg/kg SP27-002 5        / 11        0.029 - 0.031 YES FD

Dibenzo(a,h)anthracene 0.039 0.66 mg/kg SP27-002 4        / 11        0.029 - 0.034 YES FD

Fluoranthene 0.03 7.5 mg/kg SP27-002 7        / 11        0.029 - 0.031 YES FD

Notes:
(1) Minimum/maximum detected concentration.  Definitions: ARAR/TBC = Applicable or Relevant and Appropriate Requirement/To Be Considered
(2) Rationale Codes Selection Reason:        Frequent Detection (FD) COPC = Chemical of Potential Concern

Deletion Reason:         Nondetect Data (ND)
 

 
 

191-24-2

83-32-9

208-96-8

120-12-7

56-55-3

CAS    

Number

207-08-9

50-32-8

88-75-5

100-02-7

621-64-7

100-01-6

98-95-3

120-82-1

95-95-4

88-06-2

86-30-6

108-60-1

87-86-5

108-60-1

Hawthorne Regulator Station

205-99-2

218-01-9

53-70-3

206-44-0

Hawthorne Regulator Station - RA Page 4 of 5 December 2005



Table 2 (Continued)
Occurrence, Distribution and Selection of Chemicals of Potential Concern

Post-Remediation Utility Worker and Construction Worker

Scenario Timeframe:  Current/Future

Medium:  Soil

Exposure Medium:  Subsurface soil

Exposure Point: Subsurface soil

Chemical Minimum   (1) Minimum Maximum   (1) Maximum Units Location Detection Range of Concentration Back- Screening Potential Potential COPC Rationale for  (3)

 Concentration Qualifier Concentration Qualifier of Maximum Frequency Detection Used for ground Toxicity ARAR/TBC ARAR/TBC Flag Contaminant

   Concentration Limits Screening Value (2) Value Value Source Deletion

or Selection

Fluorene 0.066 0.35 mg/kg SP27-002 3        / 11        0.029 - 0.034 YES FD

Indeno(1,2,3-cd)pyrene 0.04 1.5 mg/kg SP27-002 5        / 11        0.029 - 0.031 YES FD

Naphthalene 0.043 3.7 mg/kg SP16-002 6        / 11        0.029 - 0.034 YES FD

Phenanthrene 0.032 1.9 mg/kg SP16-001 7        / 11        0.03 - 0.031 YES FD

Pyrene 0.034 10 mg/kg SP27-002 8        / 11        0.03 - 0.031 YES FD

Aroclor 1016 mg/kg 0        / 11        0.091 - 0.11 NO ND

Aroclor 1221 mg/kg 0        / 11        0.091 - 0.11 NO ND

Aroclor 1232 mg/kg 0        / 11        0.091 - 0.11 NO ND

Aroclor 1242 0.29 0.29 mg/kg SP27-002 1        / 11        0.094 - 0.11 YES FD

Aroclor 1248 mg/kg 0        / 11        0.091 - 0.11 NO ND

Aroclor 1254 0.36 0.36 mg/kg SP27-002 1        / 11        0.19 - 0.21 YES FD

Aroclor 1260 mg/kg 0        / 11        0.18 - 0.21 NO ND

Antimony 1.2 J 2.5 J mg/kg SP16-001 2        / 11        1.1 - 1.3 4.0 NO BSL

Arsenic 3.9 23 mg/kg SP16-001 11        / 11        0.54 - 0.65 13.0 YES FD/ASL

Beryllium 0.8 2.2 mg/kg SP16-001 5        / 11        0.54 - 0.65 0.59 YES FD/ASL

Cadmium 1.1 4.1 mg/kg SP16-001 2        / 11        0.56 - 0.66 0.6 YES FD/ASL

Chromium 13 21 mg/kg SP16-002 11        / 11        1 - 1.4 16.2 YES FD/ASL

Copper 17 J 84 J mg/kg SP16-001 11        / 11        1 - 1.4 19.6 YES FD/ASL

Lead 15 360 mg/kg SP16-001 11        / 11        0.52 - 0.56 36.0 YES FD/ASL

Mercury 0.033 1.2 mg/kg SP16-001 9        / 11        0.028 - 0.029 0.06 YES FD/ASL

Nickel 17 46 mg/kg SP16-002 11        / 11        1 - 7.3 18.0 YES FD/ASL

Selenium 1.4 1.4 mg/kg SP16-001 1        / 11        1.1 - 1.3 0.48 YES FD/ASL

Silver mg/kg 0        / 11        1.1 - 1.3 0.55 NO ND

Thallium 1.2 1.8 mg/kg SP14B-001 7        / 11        1.1 - 1.3 0.32 YES FD/ASL

Zinc 35 J 1,400 J mg/kg SP16-001 11        / 11        5.0 - 37 95.0 YES FD/ASL

Total Cyanide 0.8 0.8 mg/kg SP25-002 1        / 11        0.3 - 0.34 0.51 YES FD/ASL
Notes:
(1) Minimum/maximum detected concentration.  Definitions: ARAR/TBC = Applicable or Relevant and Appropriate Requirement/To Be Considered
(2) Metropolitan Statistical Areas (MSA) background values for metals were obtained from Illinois Tiered Approach to Corrective  COPC = Chemical of Potential Concern

Action Objectives (TACO) (35 IAC 742 2002). J = Estimated value
(3) Rationale Codes Selection Reason:        Frequent Detection (FD)  

 Above Screening Level (ASL)
Deletion Reason:         Below Screening Level (BSL)  

Nondetect Data (ND)

Hawthorne Regulator Station

CAS    

Number

86-73-7

193-39-5

91-20-3

85-01-8

129-00-0

12674-11-2

11104-28-2

11141-16-5

53469-21-9

12672-29-6

11097-69-1

11096-82-5

7440-36-0

7440-38-2

7440-41-7

7440-43-9

7440-47-3

7440-50-8

7439-92-1

7439-97-6

7440-02-0

57-12-5

7782-49-2

7440-22-4

7440-28-0

7440-66-6
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Table 3
Medium-Specific Exposure Point Concentration Summary
Post-Remediation Utility Worker and Construction Worker

Hawthorne Regulator Station

Scenario Timeframe:  Current/Future
Medium:   Soil
Exposure Medium:  Subsurface Soil
Exposure Point:  Subsurface Soil

Chemical Units Arithmetic 95%  UCL Maximum Maximum EPC Reasonable Maximum Exposure Central Tendency
of  Mean of the Detected Qualifier Units    

Potential   Data Concentration Medium Medium Medium Medium Medium Medium
Concern  EPC EPC EPC EPC EPC EPC

Value Statistic Rationale Value Statistic Rationale
Acetone mg/kg NA NA 0.35 mg/kg 0.35 Max RA Area Max 0.35 Max RA Area Max
Benzene mg/kg NA NA 0.03 J mg/kg 0.03 Max RA Area Max 0.03 Max RA Area Max
2-Butanone mg/kg NA NA 0.17 mg/kg 0.17 Max RA Area Max 0.17 Max RA Area Max
Carbon Disulfide mg/kg NA NA 0.03 J mg/kg 0.03 Max RA Area Max 0.03 Max RA Area Max
Ethylbenzene mg/kg NA NA 4.7 mg/kg 4.7 Max RA Area Max 4.7 Max RA Area Max
Styrene mg/kg NA NA 0.036 J mg/kg 0.036 Max RA Area Max 0.036 Max RA Area Max
Toluene mg/kg NA NA 0.019 J mg/kg 0.019 Max RA Area Max 0.019 Max RA Area Max
m,p-Xylene mg/kg NA NA 0.12 J mg/kg 0.12 Max RA Area Max 0.12 Max RA Area Max
o-Xylene mg/kg NA NA 2 mg/kg 2 Max RA Area Max 2 Max RA Area Max
Bis(2-ethylhexyl)phthalate mg/kg NA NA 2.9 mg/kg 2.9 Max RA Area Max 2.9 Max RA Area Max
Carbazole mg/kg NA NA 0.5 mg/kg 0.5 Max RA Area Max 0.5 Max RA Area Max
Dibenzofuran mg/kg NA NA 0.67 mg/kg 0.67 Max RA Area Max 0.67 Max RA Area Max
2-Methylnaphthalene mg/kg NA NA 2.3 mg/kg 2.3 Max RA Area Max 2.3 Max RA Area Max
Acenaphthene mg/kg NA NA 0.34 mg/kg 0.34 Max RA Area Max 0.34 Max RA Area Max
Acenaphthylene mg/kg NA NA 0.14 mg/kg 0.14 Max RA Area Max 0.14 Max RA Area Max
Anthracene mg/kg NA NA 2 mg/kg 2 Max RA Area Max 2 Max RA Area Max
Benzo(a)anthracene mg/kg NA NA 4.9 mg/kg 4.9 Max RA Area Max 4.9 Max RA Area Max
Benzo(b)fluoranthene mg/kg NA NA 2.8 mg/kg 2.8 Max RA Area Max 2.8 Max RA Area Max
Benzo(k)fluoranthene mg/kg NA NA 2 mg/kg 2 Max RA Area Max 2 Max RA Area Max
Benzo(g,h,i)perylene mg/kg NA NA 1.5 mg/kg 1.5 Max RA Area Max 1.5 Max RA Area Max
Benzo(a)pyrene mg/kg NA NA 5.2 mg/kg 5.2 Max RA Area Max 5.2 Max RA Area Max
Chrysene mg/kg NA NA 4.4 mg/kg 4.4 Max RA Area Max 4.4 Max RA Area Max
Dibenzo(a,h)anthracene mg/kg NA NA 0.66 mg/kg 0.66 Max RA Area Max 0.66 Max RA Area Max
Fluoranthene mg/kg NA NA 7.5 mg/kg 7.5 Max RA Area Max 7.5 Max RA Area Max
Fluorene mg/kg NA NA 0.35 mg/kg 0.35 Max RA Area Max 0.35 Max RA Area Max
Indeno(1,2,3-cd)pyrene mg/kg NA NA 1.5 mg/kg 1.5 Max RA Area Max 1.5 Max RA Area Max
Naphthalene mg/kg NA NA 3.7 mg/kg 3.7 Max RA Area Max 3.7 Max RA Area Max
Phenanthrene mg/kg NA NA 1.9 mg/kg 1.9 Max RA Area Max 1.9 Max RA Area Max
Pyrene mg/kg NA NA 10 mg/kg 10 Max RA Area Max 10 Max RA Area Max
Aroclor 1242 mg/kg NA NA 0.29 mg/kg 0.29 Max RA Area Max 0.29 Max RA Area Max
Aroclor 1254 mg/kg NA NA 0.36 mg/kg 0.36 Max RA Area Max 0.36 Max RA Area Max
Arsenic mg/kg NA NA 23 mg/kg 23 Max RA Area Max 23 Max RA Area Max
Beryllium mg/kg NA NA 2.2 mg/kg 2.2 Max RA Area Max 2.2 Max RA Area Max
Cadmium mg/kg NA NA 4.1 mg/kg 4.1 Max RA Area Max 4.1 Max RA Area Max
Chromium mg/kg NA NA 21 mg/kg 21 Max RA Area Max 21 Max RA Area Max
Copper mg/kg NA NA 84 J mg/kg 84 Max RA Area Max 84 Max RA Area Max
Lead mg/kg NA NA 360 mg/kg 360 Max RA Area Max 360 Max RA Area Max
Mercury mg/kg NA NA 1.2 mg/kg 1.2 Max RA Area Max 1.2 Max RA Area Max
Nickel mg/kg NA NA 46 mg/kg 46 Max RA Area Max 46 Max RA Area Max
Selenium mg/kg NA NA 1.4 mg/kg 1.4 Max RA Area Max 1.4 Max RA Area Max
Thallium mg/kg NA NA 1.8 mg/kg 1.8 Max RA Area Max 1.8 Max RA Area Max
Zinc mg/kg NA NA 1,400 J mg/kg 1,400 Max RA Area Max 1,400 Max RA Area Max
Total Cyanide mg/kg NA NA 0.8 mg/kg 0.8 Max RA Area Max 0.8 Max RA Area Max
Notes:

(1) UCL - Upper Confidence Limit.

(2) EPC - Exposure Point Concentration.

(3) NA - Not Applicable; Illinois EPA requires that maximum concentrations be used for Utility Worker and Construction Worker scenarios.

(4) J - Estimated value.
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Table 4
Vapor Concentration in Soil

Post-Remediation Utility Worker and Construction Worker  
Hawthorne Regulator Station

Equation:
Cvapor =[(Csoil x þb x H') x CF]/ [Pa x H' + M + (þb x Kd)]

Where:
Cvapor = Chemical vapor concentration in soil at the source (mg/m³)

H' = Henry's Law Constant (dimensionless) at 25°C, chemical-specific
Csoil = Chemical concentration in soil (mg/kg)

þb = Soil bulk density (g/cm³)
Kd = Soil-water partition coefficient (cm³/g) = Koc x foc

Koc = Organic carbon partitioning coefficient (cm³/g)
foc = Fraction organic carbon (unitless)
Pa = Air-filled porosity (cm³/cm³) = Pt-M
M = Soil moisture content (cm³/cm³)
Pt = Total porosity (cm³/cm³)

CF = Conversion factor (mg/kg x g/cm³) 

Variable Values:
þb = 1.5 g/cm³ (IAC 2002)
Pa = 0.13 cm³/cm³ (Pt-M)
M = 0.3 cm³/cm³ (default sub-surface value, 35 IAC 742, 2002)
Pt = 0.43 cm³/cm³ (default sub-surface value, 35 IAC 742, 2002)

foc = 0.002 unitless (default sub-surface value, 35 IAC 742, 2002)
CF= 1,000 mg/kg x g/cm³

Chemical of Csoil H' Koc Kd Cvapor
(mg/kg) (unitless) (cm³/g) (cm³/g) (mg/m³)

Acetone 0.35 1.59E-03 5.75E-01 1.15E-03 2.76E+00
Benzene 0.03 2.28E-01 5.89E+01 1.18E-01 2.03E+01
2-Butanone 0.17 1.10E-03 4.50E+00 9.00E-03 8.94E-01
Carbon Disulfide 0.03 1.24E+00 4.57E+01 9.14E-02 9.33E+01
Ethylbenzene 4.7 3.23E-01 3.63E+02 7.26E-01 1.59E+03
Styrene 0.036 1.13E-01 7.76E+02 1.55E+00 2.31E+00
Toluene 0.019 2.72E-01 1.82E+02 3.64E-01 8.80E+00
m,p-Xylene 0.12 3.14E-01 3.89E+02 7.78E-01 3.75E+01
o-Xylene 2 2.13E-01 3.63E+02 7.26E-01 4.51E+02
Naphthalene 3.7 1.98E-02 2.00E+03 4.00E+00 1.74E+01
Note:
1) H' and KOC values from TACO (IAC 2002) except 2-Butanone (methyl ethyl ketone) from USEPA Region 9 Physical-
     Chemical Data for Volatile Organic Compounds. Website address: http://www.epa.gov/Region9/waste/sfund/prg
     /files/04physchem.pdf (USEPA 2004c).

Potential Concern
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Equation:
ER =  [A x (Cvapor - Csurface) x Deff x CF]/L

Where:
ER = Emission rate to the surface (g/sec)

A = Cross-sectional area available for diffusion (m²)
Cvapor = Chemical vapor concentration in soil at the source (mg/m³)

Csurface = Chemical vapor concentration in soil at the surface (mg/m³)
Deff = Effective diffusion coefficient (cm²/sec)

Where:
Deff = Dair x  (Pa^3.33/Pt²)
Pa = Air-filled porosity (cm³/cm³) = Pt-M
Dair = Diffusion coefficient in air (cm²/sec)
Pt = Total porosity (cm³/cm³)
M = Soil moisture content (cm³/cm³)

L = Length of flow (m)
CF = Conversion factor (m²/cm² x g/mg)

Variable Values:
A = 3.35 m²  (assumed value = 6 ft x 6 ft excavation area for utility worker)

Csurface = 0 mg/m³ (assumed value)
L = 2.438 m (depth to source = 8 feet; depth of sample with maximum VOC concentrations)

Pa = 0.13 cm³/cm³ = Pt-M
Pt = 0.43 cm³/cm³ (default sub-surface value, 35 IAC 742, 2002)
M = 0.3 cm³/cm³ (default sub-surface value, 35 IAC 742, 2002)

CF = 1E-07 m³/cm³ X g/mg
 

Cvapor       
(mg/m³)

Dair        
(cm²/sec)

Deff        
(cm²/sec)

ER           
(g/sec)

Acetone 2.76E+00 1.24E-01 7.51E-04 2.85E-10
Benzene 2.03E+01 8.80E-02 5.33E-04 1.48E-09
2-Butanone 8.94E-01 9.00E-02 5.45E-04 6.70E-11
Carbon Disulfide 9.33E+01 1.04E-01 6.30E-04 8.08E-09
Ethylbenzene 1.59E+03 7.50E-02 4.55E-04 9.94E-08
Styrene 2.31E+00 7.10E-02 4.30E-04 1.37E-10
Toluene 8.80E+00 8.70E-02 5.27E-04 6.37E-10
m,p-Xylene 3.75E+01 7.69E-02 4.66E-04 2.40E-09
o-Xylene 4.51E+02 8.70E-02 5.27E-04 3.27E-08
Naphthalene 1.74E+01 5.90E-02 3.58E-04 8.57E-10

Notes:
1) Cvapor values from Table 4.
2) Dair values from TACO (35 IAC 742, 2002) except 2-Butanone(methyl ethyl ketone) from USEPA Region 9 Physical-Chemical Data
     for Volatile Organic Compounds. Website address: http://www.epa.gov/Region9/waste/sfund/prg/files/04physchem.pdf (USEPA 2004c).

Chemical of Potential 
Concern

Post-Remediation Utility Worker 
Hawthorne Regulator Station

Table 5
Vapor Emission Rate to Surface 

Outdoor Scenario
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Equation:
Cb =  (ER x CF) / (W x Um x Hb)

Where:
Cb = Vapor concentration in box (mg/m³)
ER = Emission rate (g/sec)
CF = Conversion factor (g to mg)
W = Width of box (m)

Hb = Mixing height in box (m)
Um = Wind speed (m/sec)

Where :
Um = 0.22 x U10 x ln(2.5 x Hb)
U10 is the wind speed at 10 m elevation (m/sec)

Variable Values:
CF = 1,000 g to mg
W = 1.83 m (6 ft., assumes that utility worker is standing at edge of excavation)

Hb = 2 m (assumed value)
U10= 10.4 m/sec (USEPA 1996, value for Chicago, Illinois MSA)

Um = 3.7 m/sec

ER          
(g/sec)

Cb       
(mg/m³)

Acetone 2.85E-10 2.12E-08
Benzene 1.48E-09 1.10E-07
2-Butanone 6.70E-11 4.97E-09
Carbon Disulfide 8.08E-09 5.99E-07
Ethylbenzene 9.94E-08 7.37E-06
Styrene 1.37E-10 1.01E-08
Toluene 6.37E-10 4.73E-08
m,p-Xylene 2.40E-09 1.78E-07
o-Xylene 3.27E-08 2.42E-06
Naphthalene 8.57E-10 6.36E-08

Note:
1) ER values from Table 5.

Chemical of Potential 
Concern

Table 6
Vapor Concentration in Outdoor Air 

Post-Remediation Utility Worker 
Hawthorne Regulator Station
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Equation:
ER =  [A x (Cvapor - Csurface) x Deff x CF]/L

Where:
ER = Emission rate to the surface (g/sec)

A = Cross-sectional area available for diffusion (m²)
Cvapor = Chemical vapor concentration in soil at the source (mg/m³)

Csurface = Chemical vapor concentration in soil at the surface (mg/m³)
Deff = Effective diffusion coefficient (cm²/sec)

Where:
Deff = Dair x  (Pa^3.33/Pt²)
Pa = Air-filled porosity (cm³/cm³) = Pt-M
Dair = Diffusion coefficient in air (cm²/sec)
Pt = Total porosity (cm³/cm³)
M = Soil moisture content (cm³/cm³)

L = Length of flow (m)
CF = Conversion factor (m²/cm² x g/mg)

Variable Values:
A = 1,141.50 m²  (site specific = 12,287 ft² excavation area for construction work)

Csurface = 0 mg/m³ (assumed value)
L = 2.438 m (depth to source = 8 feet; depth of sample with maximum VOC concentrations)

Pa = 0.13 cm³/cm³ = Pt-M
Pt = 0.43 cm³/cm³ (default sub-surface value, 35 IAC 742, 2002)
M = 0.3 cm³/cm³ (default sub-surface value, 35 IAC 742, 2002)

CF = 1E-07 m²/cm² x g/mg

Cvapor    
(mg/m³)

Dair        
(cm²/sec)

Deff     
(cm²/sec)

ER      
(g/sec)

Acetone 2.76E+00 1.24E-01 7.51E-04 9.73E-08
Benzene 2.03E+01 8.80E-02 5.33E-04 5.06E-07
2-Butanone 8.94E-01 9.00E-02 5.45E-04 2.28E-08
Carbon Disulfide 9.33E+01 1.04E-01 6.30E-04 2.75E-06
Ethylbenzene 1.59E+03 7.50E-02 4.55E-04 3.39E-05
Styrene 2.31E+00 7.10E-02 4.30E-04 4.65E-08
Toluene 8.80E+00 8.70E-02 5.27E-04 2.17E-07
m,p-Xylene 3.75E+01 7.69E-02 4.66E-04 8.18E-07
o-Xylene 4.51E+02 8.70E-02 5.27E-04 1.11E-05
Naphthalene 1.74E+01 5.90E-02 3.58E-04 2.92E-07
Notes:
1) Cvapor values from Table 4.
2) Dair values from TACO (IAC 2002) except 2-Butanone(methyl ethyl ketone) from USEPA Region 9 Physical-Chemical Data
     for Volatile Organic Compounds. Website address: http://www.epa.gov/Region9/waste/sfund/prg
    /files/04physchem.pdf (USEPA 2004c).

Chemical of 
Potential Concern

Table 7
Vapor Emission Rate to Surface 

Outdoor Scenario 
Post-Remediation Construction Worker  

Hawthorne Regulator Station 
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Equation:
Cb =  (ER x CF) / (W x Um x Hb)

Where:
Cb = Vapor concentration in box (mg/m³)
ER = Emission rate (g/sec)
CF = Conversion factor (g to mg)

W = Width of box (m)
Hb = Mixing height in box (m)

Um = Wind speed (m/sec)
Where :

Um = 0.22 x U10 x ln(2.5 x Hb)
U10 is the wind speed at 10 m  elevation (m/sec)

Variable Values:
CF = 1,000 g to mg
W = 33.79 m (110.85 ft., assumes that construction worker is standing at edge of excavation)

Hb = 2 m (assumed value)
U10= 10.4 m/sec (USEPA 1996, value for Chicago, Illinois MSA)

Um = 3.7 m/sec

ER Cb
(g/sec) (mg/m³)

Acetone 9.73E-08 3.91E-07
Benzene 5.06E-07 2.03E-06
2-Butanone 2.28E-08 9.18E-08
Carbon Disulfide 2.75E-06 1.11E-05
Ethylbenzene 3.39E-05 1.36E-04
Styrene 4.65E-08 1.87E-07
Toluene 2.17E-07 8.73E-07
m,p-Xylene 8.18E-07 3.29E-06
o-Xylene 1.11E-05 4.47E-05
Naphthalene 2.92E-07 1.17E-06
Notes:  

2) ER values from Table 7.

Chemical of 
Potential Concern

1) The Box Model assumes that the excavation area is a square; the total area is calculated then 
the square root is taken to get the effective length of the box. This effective length is used as the 
width of the box.

Table 8
Vapor Concentration in Outdoor Air   

Post-Remediation Construction Worker  
Hawthorne Regulator Station 
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Table 9a
Non-Cancer Toxicity Data -- Oral/Dermal

Post-Remediation Utility Worker and Construction Worker
Hawthorne Regulator Station

Chemical Chronic/ Oral RfD Oral RfD Absorption Adjusted Units  Target Sources of RfD/ Dates of RfD: (3)
of  Potential Subchronic Value Units Efficiency Dermal Organ or Absorption/ Target Organ

Concern (%) (1) RfD (2) System Target Organ (MM/DD/YYYY)
Acetone Subchronic 1.0E+00 mg/kg-day 83 1.0E+00 mg/kg-day increased liver/kidney wt, 

nephrotoxicity 
HEAST/ATSDR 1992/IRIS, TACO July 1997

Benzene Chronic 4.0E-03 mg/kg-day 90 4.0E-03 mg/kg-day NA IRIS/ATSDR 1995/ IRIS, TACO 04/07/2005
2-Butanone Subchronic 2.0E+00 mg/kg-day 80 2.0E+00 mg/kg-day decreased fetal birth rate HEAST/ATSDR 1992/IRIS, TACO July 1997
Carbon Disulfide Chronic/ 

Subchronic
1.0E-01 mg/kg-day 63 1.0E-01 mg/kg-day reproductive system, fetal toxicity, 

malformations
IRIS, HEAST/ATSDR 1992/IRIS, TACO 04/07/2005, July 1997

Ethylbenzene Chronic 1.0E-01 mg/kg-day 92 1.0E-01 mg/kg-day liver, kidney toxicity IRIS/ATSDR 1997/IRIS, TACO 04/07/2005
Styrene Chronic 2.0E-01 mg/kg-day NA 2.0E-01 mg/kg-day red blood cell and liver effects IRIS/ATSDR 1992/IRIS, TACO     04/07/2005
Toluene Subchronic 2.0E+00 mg/kg-day 100 2.0E+00 mg/kg-day liver, kidneys HEAST/ATSDR 1997/IRIS, TACO July 1997
m,p-Xylene Chronic 2.0E-01 mg/kg-day 92 2.0E-01 mg/kg-day CNS, hyperactivity, decreased body 

weight, increased mortality
IRIS/ATSDR 1995/IRIS, TACO 04/07/2005

o-Xylene Chronic 2.0E-01 mg/kg-day 92 2.0E-01 mg/kg-day CNS, hyperactivity, decreased body 
weight, increased mortality

IRIS/ATSDR 1995/IRIS, TACO 04/07/2005

Bis(2-ethylhexyl)phthalate Chronic 2.00E-02 mg/kg-day NA 2.0E-02 mg/kg-day increased liver weight and tumors IRIS/NA/IRIS, TACO 04/07/2005
Carbazole NA NA mg/kg-day 70 NA mg/kg-day NA IRIS/USEPA 1986/IRIS, TACO     04/07/2005
Dibenzofuran NA NA mg/kg-day NA NA mg/kg-day NA IRIS/NA/IRIS, TACO     04/07/2005
2-Methylnaphthalene Chronic 4.0E-03 mg/kg-day 80 4.0E-03 mg/kg-day NA IRIS/ATSDR 1995/IRIS, TACO     04/07/2005
Acenaphthene Subchronic 6.0E-01 mg/kg-day NA 6.0E-01 mg/kg-day liver, hepatotoxicity HEAST/NA/IRIS, TACO     July 1997
Acenaphthylene NA NA mg/kg-day NA NA mg/kg-day NA IRIS/NA/IRIS, TACO     04/07/2005
Anthracene Subchronic 3.0E+00 mg/kg-day 71 3.0E+00 mg/kg-day no observed effects HEAST/ATSDR 1995/IRIS, TACO July 1997
Benzo(a)anthracene NA NA mg/kg-day 100 NA mg/kg-day NA IRIS/ATSDR 1990/IRIS, TACO 04/07/2005
Benzo(b)fluoranthene NA NA mg/kg-day NA NA mg/kg-day NA IRIS/ATSDR 1990/IRIS, TACO 04/07/2005
Benzo(k)fluoranthene NA NA mg/kg-day NA NA mg/kg-day NA IRIS/NA/IRIS, TACO 04/07/2005
Benzo(g,h,i)perylene NA NA mg/kg-day NA NA mg/kg-day NA IRIS/NA/IRIS, TACO 04/07/2005
Benzo(a)pyrene NA NA mg/kg-day 80 NA mg/kg-day NA IRIS/ATSDR 1995/IRIS, TACO 04/07/2005
Chrysene NA NA mg/kg-day 41 NA mg/kg-day NA IRIS/ATSDR 1990/IRIS, TACO 04/07/2005
Dibenzo(a,h)anthracene NA NA mg/kg-day 90 NA mg/kg-day NA IRIS/ATSDR 1990/IRIS, TACO 04/07/2005
Fluoranthene Subchronic 4.0E-01 mg/kg-day NA 4.0E-01 mg/kg-day kidney, nephropathy, increased liver 

wt, hematological alterations & 
clinical effects 

HEAST/NA/IRIS, TACO     July 1997

Fluorene Subchronic 4.0E-01 mg/kg-day NA 4.0E-01 mg/kg-day circulatory system, decreased RBC, 
packed cell volume & hemoglobin

HEAST/NA/IRIS, TACO     July 1997

Indeno(1,2,3-cd)pyrene NA NA mg/kg-day NA NA mg/kg-day NA IRIS/NA/IRIS, TACO     04/07/2005
Naphthalene Chronic 2.0E-02 mg/kg-day NA 2.0E-02 mg/kg-day decreased mean terminal body wt IRIS/ATSDR 1995/IRIS, TACO     04/07/2005
Phenanthrene NA NA mg/kg-day 97 NA mg/kg-day NA IRIS/ATSDR 1995/IRIS, TACO     04/07/2005
Pyrene Subchronic 3.0E-01 mg/kg-day 92 3.0E-01 mg/kg-day kidney effects HEAST/ATSDR 1995/IRIS, TACO     July 1997

Notes:

(1) Refer to Risk Assessment Guidance for Superfund (RAGS), Part A. ATSDR - Agency for Toxic Substances and Disease Registry.

(2) Adjusted Dermal RfD = Oral RfD * (Absorption Efficiency). No adjustment was performed IRIS - Integrated Risk Information System.

     for organic compounds (RAGS Part E, USEPA 2004a). TACO - Illinois EPA Tiered Approach to Corrective Action Objectives.

(3) Date of most recent search of IRIS or HEAST Table. NA - Not Available.

CNS - Central nervous system

USEPA - United States Environmental Protection Agency.
HEAST - Health Effects Assessment Summary Table
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Table 9a (Continued)
Non-Cancer Toxicity Data -- Oral/Dermal

Post-Remediation Utility Worker and Construction Worker
Hawthorne Regulator Station

Chemical Chronic/ Oral RfD Oral RfD Absorption Adjusted Units  Target Sources of RfD/ Dates of RfD: (3)
of  Potential Subchronic Value Units Efficiency Dermal Organ or Absorption/ Target Organ

Concern (%) (1) RfD (2) System Target Organ (MM/DD/YYYY)
Aroclor 1242 NA NA mg/kg-day 90 NA mg/kg-day NA IRIS/ATSDR 2000/IRIS, TACO 04/07/2005
Aroclor 1254 Subchronic 5.0E-05 mg/kg-day 90 5.0E-05 mg/kg-day ocular exudate, inflamed and        

prominent meibomian glands,       
distorted growth of finger and toe

HEAST/ATSDR 2000/IRIS, TACO July 1997

Arsenic Chronic/  
Subchronic

3.0E-04 mg/kg-day 95 2.9E-04 mg/kg-day Hyperpigmentation, keratosis and 
possible vascular complications 

IRIS, HEAST/USEPA 2004a/IRIS, TACO   04/07/2005, July 1997

Beryllium Chronic/  
Subchronic

5.0E-03 mg/kg-day 0.7 NR mg/kg-day sm. intestinal lesions IRIS, HEAST/USEPA 2004a/IRIS, TACO 04/07/2005, July 1997

Cadmium Chronic 1.0E-03 mg/kg-day 2.5 2.5E-05 mg/kg-day kidney IRIS/USEPA 2004a/IRIS, TACO 04/07/2005
Chromium (4) Subchronic 2.0E-02 mg/kg-day 2.5 NR mg/kg-day none reported HEAST/USEPA 2004a/IRIS, TACO July 1997
Copper Chronic/  

Subchronic
4.0E-02 mg/kg-day NA NR mg/kg-day NA HEAST/NA/IRIS, TACO     July 1997

Lead NA NA mg/kg-day NA NA mg/kg-day NA IRIS/NA/IRIS, TACO 04/07/2005
Mercury NA NA mg/kg-day 80 NA mg/kg-day immune system IRIS/USEPA 2004a/IRIS, TACO 04/07/2005
Nickel (5) Chronic/      

Subchronic
2.0E-02 mg/kg-day 4 NR mg/kg-day decreased body and organ weights IRIS, HEAST/USEPA 2004a/IRIS, TACO 04/07/2005, July 1997

Selenium Chronic/ 
Subchronic

5.0E-03 mg/kg-day 80 NR mg/kg-day clinical selenosis IRIS, HEAST/USEPA 2004a/IRIS, TACO 04/07/2005, July 1997

Thallium Chronic NA mg/kg-day 100 NA mg/kg-day NA IRIS/USEPA 2004a/IRIS, TACO     04/07/2005
Zinc Chronic/ 

Subchronic
3.0E-01 mg/kg-day NA NR mg/kg-day circulatory system: decrease in 

erythrocyte superoxide dismutase 
(ESOD) concentration

IRIS, HEAST/USEPA 2004a/IRIS, TACO 04/07/2005, July 1997

Total Cyanide Chronic/ 
Subchronic

2.0E-02 mg/kg-day NA NR mg/kg-day CNS IRIS, HEAST/USEPA 2004a/IRIS, TACO 04/07/2005, July 1997

Notes:

(1) Refer to Risk Assessment Guidance for Superfund (RAGS), Part A. NA - Not Available.

(2)  Adjusted Dermal RfD = Oral RfD * (Absorption Efficiency).  No adjustment was performed IRIS - Integrated Risk Information System.

      for organic compounds (RAGS Part E, USEPA 2004a).  RAGS Part E includes arsenic and cadmium in the list of inorganic ATSDR - Agency for Toxic Substances and Disease Registry.

       analytes recommeded for calculation of dermal risk and excludes the rest. TACO - Illinois EPA Tiered Approach to Corrective Action Objectives.

(3)  Date of most recent search of IRIS or HEAST Table. HEAST - Health Effects Assessment Summary Table

(4) Toxicity value for Chromium VI particulates USEPA - United States Environmental Protection Agency.

(5) Toxicity value for Nickel is for soluble salts. NR - Not Recommended.

CNS - Central Nervous System
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Table 9a (Continued)
Cancer Toxicity Data -- Oral/Dermal

Post-Remediation Utility Worker and Construction Worker
Hawthorne Regulator Station

Chemical Oral Cancer Oral to Dermal Adjusted Dermal Units Weight of Evidence/ Source Date (2)
of Potential Slope Factor Adjustment Cancer Cancer Guideline  (MM/DD/YY)

Concern  Factor (%) Slope Factor (1) Description  
Acetone NA 83 NA  (mg/kg-day) -1 D IRIS/ATSDR 1992 04/07/2005
Benzene 5.5E-02 90 5.5E-02  (mg/kg-day) -1 A IRIS/ATSDR 1995 04/07/2005
2-Butanone NA 80 NA  (mg/kg-day) -1 D IRIS/ATSDR 1992 04/07/2005
Carbon Disulfide NA 63 NA  (mg/kg-day) -1 NA IRIS/ ATSDR 1992 04/07/2005
Ethylbenzene NA 92 NA  (mg/kg-day) -1 D IRIS/ATSDR 1997 04/07/2005
Styrene NA NA NA  (mg/kg-day) -1 NA IRIS/ATSDR 1995/IRIS 04/07/2005
Toluene NA 100 NA  (mg/kg-day) -1 D IRIS/ATSDR 1997 04/07/2005
m,p-Xylene NA 92 NA  (mg/kg-day) -1 D IRIS/ATSDR 1995 04/07/2005
o-Xylene NA 92 NA  (mg/kg-day) -1 D IRIS/ATSDR 1995 04/07/2005
Bis(2-ethylhexyl)phthalate 1.4E-02 NA 1.4E-02  (mg/kg-day) -1 B2 IRIS 04/07/2005
Carbazole 2.0E-02 70 2.0E-02  (mg/kg-day) -1 NA IRIS/USEPA Region III/   

USEPA 1986  (3)
04/07/2005, 10/08/2004

Dibenzofuran NA NA NA  (mg/kg-day) -1 D IRIS 04/07/2005
2-Methylnaphthalene NA 80 NA  (mg/kg-day) -1 NA IRIS/ATSDR 1995 04/07/2005
Acenaphthene NA NA NA  (mg/kg-day) -1 NA IRIS 04/07/2005
Acenaphthylene NA NA NA  (mg/kg-day) -1 D IRIS 04/07/2005
Anthracene NA 71 NA  (mg/kg-day) -1 D IRIS/ATSDR 1995 04/07/2005
Benzo(a)anthracene 7.3E-01 100 7.3E-01  (mg/kg-day) -1 B2 IRIS/USEPA Region III/    

ATSDR 1990 (3)
04/07/2005, 10/08/2004

Benzo(b)fluoranthene 7.3E-01 NA 7.3E-01  (mg/kg-day) -1 B2 IRIS/USEPA Region III/    
ATSDR 1990 (3)

04/07/2005, 10/08/2004

Benzo(k)fluoranthene 7.3E-02 NA 7.3E-02  (mg/kg-day) -1 B2 IRIS/USEPA Region III  (3) 04/07/2005, 10/08/2004

Benzo(g,h,i)perylene NA NA NA  (mg/kg-day) -1 D IRIS 04/07/2005
Benzo(a)pyrene 7.3E+00 80 7.3E+00  (mg/kg-day) -1 B2 IRIS/ATSDR 1995 04/07/2005
Chrysene 7.3E-03 41 7.3E-03  (mg/kg-day) -1 B2 IRIS/USEPA Region III/    

ATSDR 1990 (3)
04/07/2005, 10/08/2004

Dibenzo(a,h)anthracene 7.3E+00 90 7.3E+00  (mg/kg-day) -1 B2 IRIS/USEPA Region III/    
ATSDR 1990 (3)

04/07/2005, 10/08/2004

Fluoranthene NA NA NA  (mg/kg-day) -1 D IRIS 04/07/2005
Fluorene NA NA NA  (mg/kg-day) -1 D IRIS/NA 04/07/2005
Indeno(1,2,3-cd)pyrene 7.3E-01 NA 7.3E-01  (mg/kg-day) -1 B2 IRIS/USEPA Region III  (3) 04/07/2005, 10/08/2004
Naphthalene NA NA NA  (mg/kg-day) -1 C IRIS/ATSDR 1995 04/07/2005
Phenanthrene NA 97 NA  (mg/kg-day) -1 D IRIS/ATSDR 1995 04/07/2005
Pyrene NA 92 NA  (mg/kg-day) -1 D IRIS/ATSDR 1995 04/07/2005
Notes:
NA - Not Available. USEPA Group:
IRIS - Integrated Risk Information System.     A - Human carcinogen
ATSDR - Agency for Toxic Substances and Disease Registry.     B1 - Probable human carcinogen - indicates that limited human data are available
USEPA - United States Environmental Protection Agency.     B2 - Probable human carcinogen - indicates sufficient evidence in animals and 
NCEA - National Center for Enviromental Assessment              inadequate or no evidence in humans 

    C - Possible human carcinogen
(1)  Adjusted Dermal SF = Oral SF / (Adjustment Factor). No adjustment was performed     D - Not classifiable as a human carcinogen
     for organic compounds (RAGS Part E, USEPA 2004a).  
(2)  Date of most recent search of IRIS or HEAST Table or Region III RBC Table.
(3) USEPA Region III RBC Table dated 10/08/2004 provides USEPA-NCEA provisional oral cancer slope factor (USEPA 2004b).   
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Table 9a (Continued)
Cancer Toxicity Data -- Oral/Dermal

Post-Remediation Utility Worker and Construction Worker
Hawthorne Regulator Station

Chemical Oral Cancer Oral to Dermal Adjusted Dermal Units Weight of Evidence/ Source Date (2)
of Potential Slope Factor Adjustment Cancer Cancer Guideline  (MM/DD/YY)

Concern  Factor (%) Slope Factor (1) Description  
Aroclor 1242 2.0E+00 90 2.0E+00  (mg/kg-day) -1 B2 IRIS/ATSDR 2000 04/07/2005
Aroclor 1254 2.0E+00 90 2.0E+00  (mg/kg-day) -1 B2 IRIS/ATSDR 2000 04/07/2005
Arsenic 1.5E+00 95 1.6E+00  (mg/kg-day) -1 A IRIS/USEPA 2004a 04/07/2005
Beryllium NA 0.7 NA  (mg/kg-day) -1 B1 IRIS/USEPA 2004a 04/07/2005
Cadmium NA 2.5 NA  (mg/kg-day) -1 B1 IRIS/USEPA 2004a 04/07/2005
Chromium NA 2.5 NA  (mg/kg-day) -1 D IRIS/USEPA 2004a 04/07/2005
Copper NA NA NA  (mg/kg-day) NA D IRIS 04/07/2005
Lead NA NA NA  (mg/kg-day) -1 B2 IRIS 04/07/2005
Mercury NA 80 NA  (mg/kg-day) -1 D IRIS/USEPA 2004a 04/07/2005
Nickel NA 4 NA  (mg/kg-day) -1 NA IRIS/USEPA 2004a 04/07/2005
Selenium NA 80 NA  (mg/kg-day) -1 D IRIS/USEPA 2004a 04/07/2005
Thallium NA 100 NA  (mg/kg-day) -1 NA IRIS/USEPA 2004a 04/07/2005
Zinc NA NA NA  (mg/kg-day) -1 D IRIS 04/07/2005
Total Cyanide NA NA NA  (mg/kg-day) -1 D IRIS 04/07/2005

Notes:
IRIS - Integrated Risk Information System. USEPA Group:
ATSDR - Agency for Toxic Substances and Disease Registry.     A - Human carcinogen
USEPA - United States Environmental Protection Agency.     B1 - Probable human carcinogen - indicates that limited human data are available
NA - Not Available.     B2 - Probable human carcinogen - indicates sufficient evidence in animals and 
NCEA - National Center for Enviromental Assessment              inadequate or no evidence in humans 

    C - Possible human carcinogen
(1)  Adjusted Dermal SF = Oral SF / (Adjustment Factor). No adjustment was performed     D - Not classifiable as a human carcinogen
     for organic compounds (RAGS Part E, USEPA 2004a).  
(2)  Date of most recent search of IRIS.
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Table 9b
Non-Cancer Toxicity Data -- Inhalation

Post-Remediation Utility Worker and Construction Worker
Hawthorne Regulator Station

Chemical Chronic/ Value Units Adjusted Units Primary Sources of Date (2)
of  Potential Subchronic Inhalation Inhalation Target RfC:RfD/ (MM/DD/YYYY)

Concern RfC RfD (1) Organ Target Organ
Acetone NA NA mg/m³ NA mg/kg-day NA IRIS/IRIS, TACO 04/07/2005
Benzene Chronic 3.0E-02 mg/m³ 8.6E-03 mg/kg-day decreased fetal birth rate IRIS/IRIS, TACO 04/07/2005
2-Butanone Subchronic 1.0E+00 mg/m³ 2.9E-01 mg/kg-day Developmental toxicity 

(skeletal variations)
HEAST/IRIS, TACO July 1997

Carbon Disulfide Chronic/ 
Subchronic

7.0E-01 mg/m³ 2.0E-01 mg/kg-day CNS, reproductive system IRIS, HEAST/IRIS, TACO 04/07/2005, July 1997

Ethylbenzene Chronic 1.0E+00 mg/m³ 2.9E-01 mg/kg-day kidney, liver, reproductive 
system, developmental 

toxicity

IRIS/IRIS, TACO 04/07/2005

Styrene Subchronic 3.0E+00 mg/m³ 8.6E-01 mg/kg-day CNS effects HEAST/IRIS, TACO July 1997
Toluene Chronic 4.0E-01 mg/m³ NC mg/kg-day neurological effects, 

respiratory system
IRIS/IRIS, TACO 04/07/2005

m,p-Xylene Chronic 1.0E-01 mg/m³ 2.9E-02 mg/kg-day impaired motor coordination IRIS/IRIS, TACO 04/07/2005
o-Xylene Chronic 1.0E-01 mg/m³ 2.9E-02 mg/kg-day impaired motor coordination IRIS/IRIS, TACO 04/07/2005
Bis(2-ethylhexyl)phthalate NA NA mg/m³ NA mg/kg-day NA IRIS/IRIS, TACO 04/07/2005
Carbazole NA NA mg/m³ NA mg/kg-day NA IRIS/IRIS, TACO 04/07/2005
Dibenzofuran NA NA mg/m³ NA mg/kg-day NA IRIS/IRIS, TACO 04/07/2005
2-Methylnaphthalene NA NA mg/m³ NA mg/kg-day NA IRIS/IRIS, TACO 04/07/2005
Acenaphthene NA NA mg/m³ NA mg/kg-day liver IRIS/IRIS, TACO 04/07/2005
Acenaphthylene NA NA mg/m³ NA mg/kg-day NA IRIS/IRIS, TACO 04/07/2005
Anthracene NA NA mg/m³ NA mg/kg-day NA IRIS/IRIS, TACO 04/07/2005
Benzo(a)anthracene NA NA mg/m³ NA mg/kg-day NA IRIS/IRIS, TACO 04/07/2005
Benzo(b)fluoranthene NA NA mg/m³ NA mg/kg-day NA IRIS/IRIS, TACO 04/07/2005
Benzo(k)fluoranthene NA NA mg/m³ NA mg/kg-day NA IRIS 04/07/2005
Benzo(g,h,i)perylene NA NA mg/m³ NA mg/kg-day NA IRIS/IRIS, TACO 04/07/2005
Benzo(a)pyrene NA NA mg/m³ NA mg/kg-day NA IRIS/IRIS, TACO 04/07/2005
Chrysene NA NA mg/m³ NA mg/kg-day NA IRIS/IRIS, TACO 04/07/2005
Dibenzo(a,h)anthracene NA NA mg/m³ NA mg/kg-day NA IRIS 04/07/2005
Fluoranthene NA NA mg/m³ NA mg/kg-day kidney, liver, circulatory 

system
IRIS/IRIS, TACO 04/07/2005

Fluorene NA NA mg/m³ NA mg/kg-day circulatory system IRIS/IRIS, TACO 04/07/2005
Indeno(1,2,3-cd)pyrene NA NA mg/m³ NA mg/kg-day NA IRIS/IRIS, TACO 04/07/2005
Naphthalene Chronic 3.0E-03 mg/m³ NC mg/kg-day nasal effects, respiratory 

system
IRIS/IRIS, TACO 04/07/2005

Phenanthrene NA NA mg/m³ NA mg/kg-day NA IRIS/IRIS, TACO 04/07/2005
Pyrene NA NA mg/m³ NA mg/kg-day kidney IRIS/IRIS, TACO 04/07/2005

Notes:

(1)  Adjusted Inhalation RfD = RfC * (20m3/day / 70 kg). NA - Not Available

(2)  Date of most recent search of IRIS or HEAST Table. IRIS - Integrated Risk Information System

(3) Inhalation RfC for toluene and naphthalene are not converted to inhalation RfD TACO - Illinois EPA Tiered Approach to Corrective Action Objectives

     since toxicity is at point of contact rather than systemic. NC - Not converted.

CNS - Central nervous system.

HEAST - Health Effects Assessment Summary Table.
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Table 9b (Continued)
Non-Cancer Toxicity Data -- Inhalation

Post-Remediation Utility Worker and Construction Worker
Hawthorne Regulator Station

Chemical Chronic/ Value Units Adjusted Units Primary Sources of Date (2)
of  Potential Subchronic Inhalation Inhalation Target RfC:RfD/ (MM/DD/YYYY)

Concern RfC RfD (1) Organ Target Organ
Aroclor 1242 NA NA mg/m³ NA mg/kg-day NA IRIS/IRIS, TACO 04/07/2005
Aroclor 1254 NA NA mg/m³ NA mg/kg-day NA IRIS/IRIS, TACO 04/07/2005
Arsenic NA NA mg/m³ NA mg/kg-day NA IRIS/IRIS, TACO 04/07/2005
Beryllium Chronic 2.0E-05 mg/m³ NC mg/kg-day beryllium sensitization IRIS/IRIS, TACO 04/07/2005
Cadmium NA NA mg/m³ NA mg/kg-day NA IRIS/IRIS, TACO 04/07/2005
Chromium (3) Chronic 1.0E-04 mg/m³ NC mg/kg-day lactate dehydrogenase in 

bronchioalveolar lavage fluid
IRIS/IRIS, TACO 04/07/2005

Copper NA NA mg/m³ NA mg/kg-day NA IRIS/IRIS, TACO 04/07/2005
Lead NA NA mg/m³ NA mg/kg-day NA IRIS/IRIS, TACO 04/07/2005
Mercury Chronic/ 

Subchronic
3.0E-04 mg/m³ 8.6E-05 mg/kg-day CNS, tremor, memory loss, 

autonomic disfunction
IRIS, HEAST/IRIS, TACO 04/07/2005, July 1997

Nickel NA NA mg/m³ NA mg/kg-day NA IRIS/IRIS, TACO 04/07/2005
Selenium NA NA mg/m³ NA mg/kg-day NA IRIS/IRIS, TACO 04/07/2005
Thallium NA NA mg/m³ NA mg/kg-day NA IRIS/IRIS, TACO 04/07/2005
Zinc NA NA mg/m³ NA mg/kg-day circulatory system IRIS/IRIS, TACO 04/07/2005

Total Cyanide NA NA mg/m³ NA mg/kg-day CNS IRIS/IRIS, TACO 04/07/2005

Notes:

(1)  Adjusted Inhalation RfD = RfC * (20m³/day / 70 kg). NA - Not Available

(2)  Date of most recent search of IRIS or HEAST Table. IRIS - Integrated Risk Information System

(3)  Toxicity value for Chromium VI particulates. TACO - Illinois EPA Tiered Approach to Corrective Action Objectives

(4) Inhalation RfC for beryllium and chromium are not converted to inhalation RfD NC - Not converted.

     since toxicity is at point of contact rather than systemic. CNS - Central nervous system.

HEAST - Health Effects Assessment Summary Table.
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Table 9b (Continued)
Cancer Toxicity Data -- Inhalation

Post-Remediation Utility Worker and Construction Worker
Hawthorne Regulator Station

Chemical Unit Risk Units Adjustment (1) Inhalation Units Weight of Evidence/ Source Date   (3)
of Potential  Cancer Cancer Guideline  (MM/DD/YYYY)

Concern   Slope Factor (2) Description
Acetone NA (ug/m3) -1 NA  (mg/kg-day) -1 D IRIS 04/07/2005
Benzene 7.8E-06 (ug/m3) -1 3,500 2.7E-02  (mg/kg-day) -1 A IRIS 04/07/2005
2-Butanone NA (ug/m3) -1 NA  (mg/kg-day) -1 D IRIS 04/07/2005
Carbon Disulfide NA (ug/m3) -1 NA  (mg/kg-day) -1 NA IRIS 04/07/2005
Ethylbenzene NA (ug/m3) -1 NA  (mg/kg-day) -1 D IRIS 04/07/2005
Styrene NA (ug/m3) -1 NA  (mg/kg-day) -1 NA IRIS 04/07/2005
Toluene NA (ug/m3) -1 NA  (mg/kg-day) -1 D IRIS 04/07/2005
m,p-Xylene NA (ug/m3) -1 NA  (mg/kg-day) -1 D IRIS 04/07/2005
o-Xylene NA (ug/m3) -1 NA  (mg/kg-day) -1 D IRIS 04/07/2005
Bis(2-ethylhexyl)phthalate NA (ug/m3) -1 NA  (mg/kg-day) -1 B2 IRIS 04/07/2005
Carbazole NA (ug/m3) -1 NA  (mg/kg-day) -1 NA IRIS 04/07/2005
Dibenzofuran NA (ug/m3) -1 NA  (mg/kg-day) -1 D IRIS 04/07/2005
2-Methylnaphthalene NA (ug/m3) -1 NA  (mg/kg-day) -1 NA IRIS 04/07/2005
Acenaphthene NA (ug/m3) -1 NA  (mg/kg-day) -1 NA IRIS 04/07/2005
Acenaphthylene NA (ug/m3) -1 NA  (mg/kg-day) -1 D IRIS 04/07/2005
Anthracene NA (ug/m3) -1 NA  (mg/kg-day) -1 D IRIS 04/07/2005
Benzo(a)anthracene 8.8E-05 (ug/m3) -1 NC  (mg/kg-day) -1 B2 IRIS/Region III (4) 04/07/2005, 10/08/2004
Benzo(b)fluoranthene 8.8E-05 (ug/m3) -1 NC  (mg/kg-day) -1 B2 IRIS/Region III (4) 04/07/2005, 10/08/2004
Benzo(k)fluoranthene 8.8E-06 (ug/m3) -1 NC  (mg/kg-day) -1 B2 IRIS/Region III (4) 04/07/2005, 10/08/2004
Benzo(g,h,i)perylene NA (ug/m3) -1 NA  (mg/kg-day) -1 D IRIS 04/07/2005
Benzo(a)pyrene 8.8E-04 (ug/m3) -1 NC  (mg/kg-day) -1 B2 IRIS/Region III (4) 04/07/2005, 10/08/2004
Chrysene 8.8E-07 (ug/m3) -1 NC  (mg/kg-day) -1 B2 IRIS/Region III (4) 04/07/2005, 10/08/2004
Dibenzo(a,h)anthracene 8.8E-04 (ug/m3) -1 NC  (mg/kg-day) -1 B2 IRIS/Region III (4) 04/07/2005, 10/08/2004
Fluoranthene NA (ug/m3) -1 NA  (mg/kg-day) -1 D IRIS 04/07/2005
Fluorene NA (ug/m3) -1 NA  (mg/kg-day) -1 D IRIS 04/07/2005
Indeno(1,2,3-cd)pyrene 8.8E-05 (ug/m3) -1 NC  (mg/kg-day) -1 B2 IRIS/Region III (4) 04/07/2005, 10/08/2004
Naphthalene NA (ug/m3) -1 NA  (mg/kg-day) -1 C IRIS 04/07/2005
Phenanthrene NA (ug/m3) -1 NA  (mg/kg-day) -1 D IRIS 04/07/2005
Pyrene NA (ug/m3) -1 NA  (mg/kg-day) -1 D IRIS 04/07/2005

Notes:

NA - Not Available. USEPA Group:

IRIS - Integrated Risk Information System. A - Human carcinogen

NC - Not Converted B1 - Probable human carcinogen - indicates that limited human data are available

USEPA - United States Environmental Protection Agency. B2 - Probable human carcinogen - indicates sufficient evidence in animals and 

         inadequate or no evidence in humans 

(1)  Adjustment Factor applied to Unit Risk to calculate Inhalation Slope Factor. C - Possible human carcinogen
       = 70kg x 1/20m3/day x 1000ug/mg. D - Not classifiable as a human carcinogen

(2) Unit risk for carcinogenic PAHs are not converted to slope factor since toxicity E - Evidence of noncarcinogenicity

       is at point of contact rather than systemic.

(3)  Date of most recent search of IRIS or most recent USEPA-National Center for Enviromental Agency provisional value.

(4) USEPA Region III RBC Table dated 10/08/2004 provides USEPA-National Center for Enviromental Agency provisional

       inhalation UR for benzo(a)pyrene (USEPA 2004b).  Other carcinogenic PAH URs are 
      calculated using benzo(a)pyrene equivalency values.
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Table 9b (Continued)
Cancer Toxicity Data -- Inhalation

Post-Remediation Utility Worker and Construction Worker
Hawthorne Regulator Station

Chemical Unit Risk Units Adjustment Inhalation Units Weight of Evidence/ Source Date   (2)
of Potential  Cancer Cancer Guideline  (MM/DD/YYYY)

Concern   Slope Factor (1) Description
Aroclor 1242 NA (ug/m3) -1 2.0E+00  (mg/kg-day) -1 B2 IRIS 04/07/2005
Aroclor 1254 NA (ug/m3) -1 2.0E+00  (mg/kg-day) -1 B2 IRIS 04/07/2005
Arsenic 4.3E-03 (ug/m3) -1 NC  (mg/kg-day) -1 A IRIS 04/07/2005
Beryllium 2.4E-03 (ug/m3) -1 NC  (mg/kg-day) -1 B1 IRIS 04/07/2005
Cadmium 1.8E-03 (ug/m3) -1 NC  (mg/kg-day) -1 B1 IRIS 04/07/2005
Chromium (3) 1.2E-02 (ug/m3) -1 NC  (mg/kg-day) -1 A IRIS 04/07/2005
Copper NA (ug/m3) -1 NA  (mg/kg-day) -1 D IRIS 04/07/2005
Lead NA (ug/m3) -1 NA  (mg/kg-day) -1 B2 IRIS 04/07/2005
Mercury NA (ug/m3) -1 NA  (mg/kg-day) -1 D IRIS 04/07/2005
Nickel NA (ug/m3) -1 NA  (mg/kg-day) -1 NA IRIS 04/07/2005
Selenium NA (ug/m3) -1 NA  (mg/kg-day) -1 D IRIS 04/07/2005
Thallium NA (ug/m3) -1 NA  (mg/kg-day) -1 NA IRIS 04/07/2005
Zinc NA (ug/m3) -1 NA  (mg/kg-day) -1 D IRIS 04/07/2005
Total Cyanide NA (ug/m3) -1 NA  (mg/kg-day) -1 D IRIS 04/07/2005
Notes:

NA - Not Available. USEPA Group:

IRIS - Integrated Risk Information System. A - Human carcinogen

NC - Not converted. B1 - Probable human carcinogen - indicates that limited human data are available

USEPA - United States Environmental Protection Agency. B2 - Probable human carcinogen - indicates sufficient evidence in animals and 

         inadequate or no evidence in humans 

(1)  Unit risk factors for arsenic, beryllium, cadmium and chromium C - Possible human carcinogen

      are not converted to slope factor since toxicity is at point of contact D - Not classifiable as a human carcinogen

      rather than systemic. E - Evidence of noncarcinogenicity

(2)  Date of most recent search of IRIS or most recent USEPA-NCEA provisional value.

(3)  Toxicity value for Chromium VI particulates.
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Table 10
Values Used For Daily Intake Calculations

Post-Remediation Utility Worker
Hawthorne Regulator Station

Scenario Timeframe:  Current/Future
Medium:  Soil
Exposure Medium:  Subsurface Soil
Exposure Point: Subsurface Soil
Receptor Population:  Utility Worker
Receptor Age:  Adult

      
Exposure Route Parameter Definition Units RME RME CT CT Intake Equation                                     

Value Rationale/ Value Rationale/
Reference Reference

Ingestion Chemical Concentration in Soil mg/kg See Table 3 See Table 3 See Table 3 See Table 3 Daily Intake (DI) (mg/kg-day) =
 Ingestion Rate of Soil mg/day 330 USEPA 2002 100 USEPA 1997a CS x IR x EF x ED x FI x CF x 1/BW x 1/AT

Fraction Ingested - - 1 USEPA 1989 1 USEPA 1989
 Exposure Frequency days/year 20 (1) 10 (1)

Exposure Duration years 1 (1) 1 (1)
Conversion Factor (mg to kg) kg/mg 1E-06 - - 1E-06 - -
Body Weight kg 70 USEPA 1991 70 USEPA 1991
Averaging Time (Cancer) days 25,550 USEPA 1991 25,550 USEPA 1991
Averaging Time (Non-Cancer) days 28 (1) 14 (1)

Dermal Chemical Concentration in Soil mg/kg See Table 3 See Table 3 See Table 3 See Table 3 DI (mg/kg-day) =
Conversion Factor (mg to kg) kg/mg 1E-06 -- 1E-06 -- CS x SA x CF x AF x ABS x EF x ED x 1/BW x 1/AT
Soil to Skin Adherence Factor mg/cm2 0.9 USEPA 2004a 0.2 USEPA 2004a

Chemical Specific Chemical Specific
See Table 12 See Table 16

 Skin Surface Area Available for Contact cm2 3,300 USEPA 2004a 3,300 USEPA 2004a
Exposure Duration years 1 (1) 1 (1)
Body Weight kg 70 USEPA 1991 70 USEPA 1991
Averaging Time (Cancer) days 25,550 USEPA 1991 25,550 USEPA 1991
Averaging Time (Non-Cancer) days 28 (1) 14 (1)

Notes:

(1) Assumed value based on expected activity patterns of utility worker. Work to be completed within 1 year.  EF: RME = 4 weeks, 5 days/week   CT = 2 weeks, 5 days/week.  ATn:  RME = 4 weeks, 7 days/week   CT = 2 weeks, 7 days/week.

SOURCES:

  USEPA 1989:  Risk Assessment Guidance for Superfund.  Vol.1:  Human Health Evaluation Manual (Part A).  Interim Final.  EPA/540/1-89/002, December.

  USEPA 1991:  Risk Assessment Guidance for Superfund.  Vol.1:  Human Health Evaluation Manual - Supplemental Guidance, Standard Default Exposure Factors.  Interim Final.  OSWER Directive 9285.6-03, March 15.

  USEPA 1997a: Exposure Factors Handbook: Volume I - General Factors, August.

  USEPA 2002: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites.  OSWER Directive 9355.4-24, December.

  USEPA 2004a: Risk Assessment Guidance for Superfund.  Vol.1:  Human Health Evaluation Manual Part E - Supplemental Guidance for Dermal Risk Assessment, Interim Review Draft.  OSWER Directive 9285.7-02EP, July.

USEPA 2004a USEPA 2004aAbsorption Factor - -

Parameter
Code

CS
IR
FI
EF
ED
CF
BW
ATc

SA
ED
BW

ATn
CS
CF
AF

ABS

ATc
ATn
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Table 10 (Continued)
Values Used For Chronic Daily Intake Calculations

Post-Remediation Utility Worker
Hawthorne Regulator Station

Scenario Timeframe:  Current/Future
Medium:  Soil
Exposure Medium:  Subsurface Soil
Exposure Point:  Subsurface Soil
Receptor Population:  Utility Worker
Receptor Age:  Adult

      
Exposure Route Parameter Definition Units RME RME CT CT Intake Equation                                  

Value Rationale/ Value Rationale/
Reference Reference

Inhalation of COPC Concentration in Soil mg/kg See Table 3 See Table 3 See Table 3 See Table 3 DI (mg/kg-day) =
Fugitive Dust Inhalation Rate m3/day 20 (1) 12 (1) CS x IR x EF x ED/BW x AT x PEF

Particulate Emission Factor m3/kg 1.24E+08 IAC 2002 1.24E+08 IAC 2002
 Exposure Frequency days/year 20 (2) 10 (2) DI for use with RfC/UR (mg/m3) =

Exposure Duration years 1 (2) 1 (2) CS x EF x ED/AT x PEF
Body Weight kg 70 USEPA 1991 70 USEPA 1991
Averaging Time (Cancer) days 25,550 USEPA 1991 25,550 USEPA 1991
Averaging Time (Non-Cancer) days 28 (2) 14 (2)

Inhalation of COPC Concentration in Air mg/m3 See Table 6 See Tables 4-6 See Table 6 See Tables 4-6 DI (mg/kg-day) =

Vapor Phase Inhalation Rate m3/day 20 (1) 12 (1)                      Cb x IR x EF x ED/BW x AT
COPCS Exposure Frequency days/year 20 (2) 10 (2)

Exposure Duration years 1 (2) 1 (2) DI for use with RfC (mg/m3) =
Body Weight kg 70 USEPA 1991 70 USEPA 1991 Cb x EF x ED/AT x PEF
Averaging Time (Cancer) days 25,550 USEPA 1991 25,550 USEPA 1991
Averaging Time (Non-Cancer) days 28 (2) 14 (2)

Notes:

(1)  Assumes 8 hours a day of  heavy activity (2.5 m3/hr) for the RME value and 8 hours of moderate activity (1.5 m3/hr)  for the CT value (USEPA 1997a).

(2) Assumed value based on expected activity patterns of utility worker. Work to be completed within 1 year.  EF: RME = 4 weeks, 5 days/week   CT = 2 weeks, 5 days/week.  ATn:  RME = 4 weeks, 7 days/week   CT = 2 weeks, 7 days/week.

SOURCES:

Illinois Administrative Code (IAC), 2002:  Title 35: Environmental Protection, Subtitle G, Chapter I, Pollution Control Board, Subchapter f, Part 742: Tiered Approach to Corrective Action Objectives (TACO), Appendix C, Table B, February.

USEPA 1991:  Risk Assessment Guidance for Superfund.  Vol.1:  Human Health Evaluation Manual - Supplemental Guidance, Standard Default Exposure Factors.  Interim Final.  OSWER Directive 9285.6-03, March 15.

USEPA 1997a: Exposure Factors Handbook: Volume 1 - General Factors, August.

Parameter
Code

CS
IR

PEF
EF
ED
BW
ATc
ATn

BW
ATc
ATn

Cb
IR
EF
ED
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Table 11
Incidental Ingestion of Soil

Reasonable Maximum Exposure (RME)
Post-Remediation Utility Worker

Hawthorne Regulator Station
     Noncarcinogenic Effects             Lifetime Carcinogenic Effects

RME Human Hazard Human Oral
Chemicals Conc Intake Factor Daily Oral Quotient Intake Factor Daily Slope

of (CS) (HIF) Intake RfD (HQ) (HIF) Intake Factor Risk
Potential Concern mg/kg kg/kg-day mg/kg-day mg/kg-day unitless kg/kg-day mg/kg-day (mg/kg-day)-1 unitless

Acetone 0.35 3.37E-06 1.18E-06 1.00E+00 1.18E-06 3.69E-09 1.29E-09
Benzene 0.03 3.37E-06 1.01E-07 4.0E-03 3E-05 3.69E-09 1.11E-10 5.5E-02 6E-12
2-Butanone 0.17 3.37E-06 5.72E-07 2.0E+00 3E-07 3.69E-09 6.27E-10
Carbon Disulfide 0.03 3.37E-06 1.01E-07 1.0E-01 1E-06 3.69E-09 1.11E-10
Ethylbenzene 4.7 3.37E-06 1.58E-05 1.0E-01 2E-04 3.69E-09 1.73E-08
Styrene 0.036 3.37E-06 1.21E-07 2.0E-01 6E-07 3.69E-09 1.33E-10
Toluene 0.019 3.37E-06 6.40E-08 2.0E+00 3E-08 3.69E-09 7.01E-11
m,p-Xylene 0.12 3.37E-06 4.04E-07 2.0E-01 2E-06 3.69E-09 4.43E-10
o-Xylene 2 3.37E-06 6.73E-06 2.0E-01 3E-05 3.69E-09 7.38E-09
Bis(2-ethylhexyl)phthalate 2.9 3.37E-06 9.77E-06 2.0E-02 5E-04 3.69E-09 1.07E-08 1.4E-02 1E-10
Carbazole 0.5 3.37E-06 1.68E-06 3.69E-09 1.85E-09 2.0E-02 4E-11
Dibenzofuran 0.67 3.37E-06 2.26E-06 3.69E-09 2.47E-09
2-Methylnaphthalene 2.3 3.37E-06 7.74E-06 4.0E-03 2E-03 3.69E-09 8.49E-09
Acenaphthene 0.34 3.37E-06 1.14E-06 6.0E-01 2E-06 3.69E-09 1.25E-09
Acenaphthylene 0.14 3.37E-06 4.71E-07 3.69E-09 5.17E-10
Anthracene 2 3.37E-06 6.73E-06 3.0E+00 2E-06 3.69E-09 7.38E-09
Benzo(a)anthracene 4.9 3.37E-06 1.65E-05 3.69E-09 1.81E-08 7.3E-01 1E-08
Benzo(b)fluoranthene 2.8 3.37E-06 9.43E-06 3.69E-09 1.03E-08 7.3E-01 8E-09
Benzo(k)fluoranthene 2 3.37E-06 6.73E-06 3.69E-09 7.38E-09 7.3E-02 5E-10
Benzo(g,h,i)perylene 1.5 3.37E-06 5.05E-06 3.69E-09 5.54E-09
Benzo(a)pyrene 5.2 3.37E-06 1.75E-05 3.69E-09 1.92E-08 7.3E+00 1E-07
Chrysene 4.4 3.37E-06 1.48E-05 3.69E-09 1.62E-08 7.3E-03 1E-10
Dibenzo(a,h)anthracene 0.66 3.37E-06 2.22E-06 3.69E-09 2.44E-09 7.3E+00 2E-08
Fluoranthene 7.5 3.37E-06 2.53E-05 4.0E-01 6E-05 3.69E-09 2.77E-08
Fluorene 0.35 3.37E-06 1.18E-06 4.0E-01 3E-06 3.69E-09 1.29E-09
Indeno(1,2,3-cd)pyrene 1.5 3.37E-06 5.05E-06 3.69E-09 5.54E-09 7.3E-01 4E-09
Naphthalene 3.7 3.37E-06 1.25E-05 2.0E-02 6E-04 3.69E-09 1.37E-08
Phenanthrene 1.9 3.37E-06 6.40E-06 3.69E-09 7.01E-09
Pyrene 10 3.37E-06 3.37E-05 3.0E-01 1E-04 3.69E-09 3.69E-08
Aroclor 1242 0.29 3.37E-06 9.77E-07 3.69E-09 1.07E-09 2.0E+00 2E-09
Aroclor 1254 0.36 3.37E-06 1.21E-06 5.0E-05 2E-02 3.69E-09 1.33E-09 2.0E+00 3E-09
Arsenic 23 3.37E-06 7.74E-05 3.0E-04 3E-01 3.69E-09 8.49E-08 1.5E+00 1E-07
Beryllium 2.2 3.37E-06 7.41E-06 5.0E-03 1E-03 3.69E-09 8.12E-09
Cadmium 4.1 3.37E-06 1.38E-05 1.0E-03 1E-02 3.69E-09 1.51E-08
Chromium* 21 3.37E-06 7.07E-05 2.0E-02 4E-03 3.69E-09 7.75E-08
Copper 84 3.37E-06 2.83E-04 4.0E-02 7E-03 3.69E-09 3.10E-07
Lead 360 3.37E-06 1.21E-03 3.69E-09 1.33E-06
Mercury 1.2 3.37E-06 4.04E-06 3.69E-09 4.43E-09
Nickel 46 3.37E-06 1.55E-04 2.0E-02 8E-03 3.69E-09 1.70E-07
Selenium 1.4 3.37E-06 4.71E-06 5.0E-03 9E-04 3.69E-09 5.17E-09
Thallium 1.8 3.37E-06 6.06E-06 3.69E-09 6.64E-09
Zinc 1400 3.37E-06 4.71E-03 3.0E-01 2E-02 3.69E-09 5.17E-06
Total Cyanide 0.8 3.37E-06 2.69E-06 2.0E-02 1E-04 3.69E-09 2.95E-09

 Total Pathway Hazard Index---------> 3E-01 Total Pathway Risk-----> 3E-07

INCIDENTAL INGESTION OF SOIL

CS  = Concentration of chemical in soil (mg/kg).  See Table 3.

1.00E-06 CF  = 0.000001 kg/mg - Conversion Factor

3.30E+02 IR = 330 mg/day - Ingestion Rate of soil for a utility worker, (USEPA 2002)

1.00E+00 ED = 1 yr - Exposure Duration for a utility worker, (assumed value)

2.00E+01 EF = 20 days/yr - Exposure Frequency for a utility worker, (assumed value)

7.00E+01 BW = 70 kg - Body Weight for an adult, (USEPA 1991)

2.80E+01 ATn = 28 days - Averaging Time for noncarcinogenic compounds, (assumed value)

2.555E+04 ATc = 25,550 days - Averaging Time for carcinogenic compounds, (USEPA 1991)

1.00E+00 FI = 1 - Fraction Ingested, (USEPA 1989)

HIF--NONCARCINOGENIC-----------> 3.37E-06 HIF = (IR * EF * ED * FI / BW) * CF / (ATn)

HIF--CARCINOGENIC---------------> 3.69E-09 HIF = (IR * EF * ED * FI / BW) * CF / (ATc)

DAILY INTAKE = (CS * HIF)

HQ (noncarcinogenic) = (INTAKE / RfD)

RISK (carcinogenic) = (INTAKE * SLOPE FACTOR)

* Chromium concentration is total chromium, RfD is for chromium VI particulates.
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Table 12
Dermal Contact with Soil

Reasonable Maximum Exposure (RME)
Post-Remediation Utility Worker

Hawthorne Regulator Station
     Noncarcinogenic Effects Lifetime Carcinogenic Effects

RME Absorption Human Adjusted Hazard Human Adjusted
Chemicals Conc Factor Intake Factor Daily Dermal Quotient Intake Factor Daily Dermal

of (CS) (ABS) (HIF) Intake RfD (HQ) (HIF) Intake Slope Factor Risk
Potential Concern mg/kg unitless kg/kg-day mg/kg-day mg/kg-day unitless kg/kg-day mg/kg-day (mg/kg-day)-1 unitless

Acetone* 0.35
Benzene* 0.03
2-Butanone* 0.17
Carbon Disulfide* 0.03
Ethylbenzene* 4.7
Styrene* 0.036
Toluene* 0.019
m,p-Xylene* 0.12
o-Xylene* 2
Bis(2-ethylhexyl)phthalate 2.9 1.00E-01 3.03E-05 8.79E-06 2.0E-02 4E-04 3.32E-08 9.63E-09 1.4E-02 1E-10
Carbazole 0.5 1.00E-01 3.03E-05 1.52E-06 3.32E-08 1.66E-09 2.0E-02 3E-11
Dibenzofuran 0.67 1.00E-01 3.03E-05 2.03E-06 3.32E-08 2.23E-09
2-Methylnaphthalene 2.3 1.30E-01 3.03E-05 9.06E-06 4.0E-03 2E-03 3.32E-08 9.93E-09
Acenaphthene 0.34 1.30E-01 3.03E-05 1.34E-06 6.0E-01 2E-06 3.32E-08 1.47E-09
Acenaphthylene 0.14 1.30E-01 3.03E-05 5.52E-07 3.32E-08 6.04E-10
Anthracene 2 1.30E-01 3.03E-05 7.88E-06 3.0E+00 3E-06 3.32E-08 8.64E-09
Benzo(a)anthracene 4.9 1.30E-01 3.03E-05 1.93E-05 3.32E-08 2.12E-08 7.3E-01 2E-08
Benzo(b)fluoranthene 2.8 1.30E-01 3.03E-05 1.10E-05 3.32E-08 1.21E-08 7.3E-01 9E-09
Benzo(k)fluoranthene 2 1.30E-01 3.03E-05 7.88E-06 3.32E-08 8.64E-09 7.3E-02 6E-10
Benzo(g,h,i)perylene 1.5 1.30E-01 3.03E-05 5.91E-06 3.32E-08 6.48E-09
Benzo(a)pyrene 5.2 1.30E-01 3.03E-05 2.05E-05 3.32E-08 2.25E-08 7.3E+00 2E-07
Chrysene 4.4 1.30E-01 3.03E-05 1.73E-05 3.32E-08 1.90E-08 7.3E-03 1E-10
Dibenzo(a,h)anthracene 0.66 1.30E-01 3.03E-05 2.60E-06 3.32E-08 2.85E-09 7.3E+00 2E-08
Fluoranthene 7.5 1.30E-01 3.03E-05 2.95E-05 4.0E-01 7E-05 3.32E-08 3.24E-08
Fluorene 0.35 1.30E-01 3.03E-05 1.38E-06 4.0E-01 3E-06 3.32E-08 1.51E-09
Indeno(1,2,3-cd)pyrene 1.5 1.30E-01 3.03E-05 5.91E-06 3.32E-08 6.48E-09 7.3E-01 5E-09
Naphthalene 3.7 1.30E-01 3.03E-05 1.46E-05 2.0E-02 7E-04 3.32E-08 1.60E-08
Phenanthrene 1.9 1.30E-01 3.03E-05 7.49E-06 3.32E-08 8.20E-09
Pyrene 10 1.30E-01 3.03E-05 3.94E-05 3.0E-01 1E-04 3.32E-08 4.32E-08
Aroclor 1242 0.29 1.40E-01 3.03E-05 1.23E-06 3.32E-08 1.35E-09 2.0E+00 3E-09
Aroclor 1254 0.36 1.40E-01 3.03E-05 1.53E-06 5.0E-05 3E-02 3.32E-08 1.67E-09 2.0E+00 3E-09
Arsenic 23 3.00E-02 3.03E-05 2.09E-05 2.9E-04 7E-02 3.32E-08 2.29E-08 1.6E+00 4E-08
Beryllium* 2.2
Cadmium 4.1 1.00E-03 3.03E-05 1.24E-07 2.5E-05 5E-03 3.32E-08 1.36E-10
Chromium* 21
Copper* 84
Lead* 360
Mercury* 1.2
Nickel* 46
Selenium* 1.4
Thallium* 1.8
Zinc* 1400
Total Cyanide* 0.8

 Total Pathway Hazard Index---------> 1E-01 Total Pathway Risk-----> 3E-07

DERMAL CONTACT WITH SOIL

CS  = Concentration of chemical in soil (mg/kg).  See Table 3.

ABS = Absorption Factor - RAGS Part E (USEPA 2004a).

1.00E-06 CF  = 0.000001 kg/mg - Conversion Factor

3.30E+03 SA = 3,300 sq cm - Skin Surface Area available for a utility worker, (USEPA 2004a)

1.00E+00 ED = 1 yr - Exposure Duration for a utility worker, (assumed value)

2.00E+01 EF = 20 days/yr - Exposure Frequency for a utility worker, (assumed value)

7.00E+01 BW = 70 kg - Body Weight for an adult, (USEPA 1991)

2.80E+01 ATn = 28 days - Averaging Time for noncarcinogenic compounds, (assumed value)

2.555E+04 ATc = 25,550 days - Averaging Time for carcinogenic compounds, (USEPA 1991)

9.00E-01 AF = 0.9 mg/cm2 - Soil to Skin Adherence Factor for a utility worker, (USEPA 2004a)

HIF--NONCARCINOGENIC----------> 3.03E-05 HIF = (SA * EF * ED* AF / BW)* CF / (ATn)

HIF--CARCINOGENIC--------------> 3.32E-08 HIF = (SA* EF * ED * AF / BW) * CF / (ATc)

DAILY INTAKE = (CS * ABS * HIF)

HQ (noncarcinogenic) = (INTAKE / RfD)

RISK (carcinogenic) = (INTAKE * SLOPE FACTOR)

Note:

* BTEX compounds and inorganics except arsenic and cadmium excluded from dermal risk assessment (USEPA 2004a).
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Table 13
Inhalation of Chemicals in Fugitive Dust
Reasonable Maximum Exposure (RME)

Post-Remediation Utility Worker
Hawthorne Regulator Station

     Noncarcinogenic Effects Lifetime Carcinogenic Effects
RME Human Hazard Human Inhalation

Chemicals Conc Intake Factor Daily Inhalation Inhalation Quotient Intake Factor Daily Slope Factor Inhalation
of (CS) (HIF) Intake RfC RfD (HQ) (HIF) Intake  (mg/kg-day)-1 Risk

Potential Concern mg/kg kg/kg-day mg/kg-day mg/m3 mg/kg-day unitless kg/kg-day mg/kg-day or Unit Risk (ug/m3)-1 unitless
Acetone 0.35 1.65E-09 5.76E-10 1.80E-12 6.31E-13
Benzene 0.03 1.65E-09 4.94E-11 3.0E-02 8.6E-03 6E-09 1.80E-12 5.41E-14 2.7E-02 1E-15
2-Butanone 0.17 1.65E-09 2.80E-10 1.0E+00 2.9E-01 1E-09 1.80E-12 3.07E-13
Carbon Disulfide 0.03 1.65E-09 4.94E-11 7.0E-01 2.0E-01 2E-10 1.80E-12 5.41E-14
Ethylbenzene 4.7 1.65E-09 7.74E-09 1.0E+00 2.9E-01 3E-08 1.80E-12 8.48E-12
Styrene 0.036 1.65E-09 5.92E-11 3.0E+00 8.6E-01 7E-11 1.80E-12 6.49E-14
Toluene (1) 0.019 5.76E-09 1.09E-10 4.0E-01 3E-10 6.31E-12 1.20E-13
m,p-Xylene 0.12 1.65E-09 1.97E-10 1.0E-01 2.9E-02 7E-09 1.80E-12 2.16E-13
o-Xylene 2 1.65E-09 3.29E-09 1.0E-01 2.9E-02 1E-07 1.80E-12 3.61E-12
Bis(2-ethylhexyl)phthalate 2.9 1.65E-09 4.77E-09 1.80E-12 5.23E-12
Carbazole 0.5 1.65E-09 8.23E-10 1.80E-12 9.02E-13
Dibenzofuran 0.67 1.65E-09 1.10E-09 1.80E-12 1.21E-12
2-Methylnaphthalene 2.3 1.65E-09 3.79E-09 1.80E-12 4.15E-12
Acenaphthene 0.34 1.65E-09 5.60E-10 1.80E-12 6.13E-13
Acenaphthylene 0.14 1.65E-09 2.30E-10 1.80E-12 2.53E-13
Anthracene 2 1.65E-09 3.29E-09 1.80E-12 3.61E-12
Benzo(a)anthracene (1, 2) 4.9 5.76E-09 2.82E-08 6.31E-12 3.09E-11 8.8E-05 3E-12
Benzo(b)fluoranthene  (1, 2) 2.8 5.76E-09 1.61E-08 6.31E-12 1.77E-11 8.8E-05 2E-12
Benzo(k)fluoranthene (1, 2) 2 5.76E-09 1.15E-08 6.31E-12 1.26E-11 8.8E-06 1E-13
Benzo(g,h,i)perylene 1.5 1.65E-09 2.47E-09 1.80E-12 2.71E-12
Benzo(a)pyrene (1, 2) 5.2 5.76E-09 3.00E-08 6.31E-12 3.28E-11 8.8E-04 3E-11
Chrysene (1, 2) 4.4 5.76E-09 2.53E-08 6.31E-12 2.78E-11 8.8E-07 2E-14
Dibenzo(a,h)anthracene (1, 2) 0.66 5.76E-09 3.80E-09 6.31E-12 4.17E-12 8.8E-04 4E-12
Fluoranthene 7.5 1.65E-09 1.23E-08 1.80E-12 1.35E-11
Fluorene 0.35 1.65E-09 5.76E-10 1.80E-12 6.31E-13
Indeno(1,2,3-cd)pyrene (1, 2) 1.5 5.76E-09 8.64E-09 6.31E-12 9.47E-12 8.8E-05 8E-13
Naphthalene 3.7 5.76E-09 2.13E-08 3.0E-03 7E-06 6.31E-12 2.34E-11
Phenanthrene 1.9 1.65E-09 3.13E-09 1.80E-12 3.43E-12
Pyrene 10 1.65E-09 1.65E-08 1.80E-12 1.80E-11
Aroclor 1242 0.29 1.65E-09 4.77E-10 1.80E-12 5.23E-13 2.0E+00 1E-12
Aroclor 1254 0.36 1.65E-09 5.92E-10 1.80E-12 6.49E-13 2.0E+00 1E-12
Arsenic (1, 2) 23 5.76E-09 1.32E-07 6.31E-12 1.45E-10 4.3E-03 6E-10
Beryllium (1, 2) 2.2 5.76E-09 1.27E-08 2.0E-05 6E-04 6.31E-12 1.39E-11 2.4E-03 3E-11
Cadmium (1, 2) 4.1 5.76E-09 2.36E-08 6.31E-12 2.59E-11 1.8E-03 5E-11
Chromium (1, 2, 3) 21 5.76E-09 1.21E-07 1.0E-04 1E-03 6.31E-12 1.33E-10 1.2E-02 2E-09
Copper 84 1.65E-09 1.38E-07 1.80E-12 1.52E-10
Lead 360 1.65E-09 5.92E-07 1.80E-12 6.49E-10
Mercury 1.2 1.65E-09 1.97E-09 3.0E-04 8.6E-05 2E-05 1.80E-12 2.16E-12
Nickel 46 1.65E-09 7.57E-08 1.80E-12 8.30E-11
Selenium 1.4 1.65E-09 2.30E-09 1.80E-12 2.53E-12
Thallium 1.8 1.65E-09 2.96E-09 1.80E-12 3.25E-12
Zinc 1400 1.65E-09 2.30E-06 1.80E-12 2.53E-09
Total Cyanide 0.8 1.65E-09 1.32E-09 1.80E-12 1.44E-12

Total pathway Hazard Index--------> 2E-03 Total pathway Risk----> 2E-09

INHALATION DUE TO FUGITIVE DUST

CS  = Concentration of chemical in soil (mg/kg).  See Table 3.

1.24E+08 PEF = 124,000,000 m 3/kg - Particulate Emission Factor, (IAC 2002)

2.00E+01 IR = 20 m3/day - Inhalation Rate of soil for a utility worker, (USEPA 1997a)

2.00E+01 EF = 20 days/yr - Exposure Frequency for a utility worker, (assumed value)

1.00E+00 ED = 1 yr - Exposure Duration for a utility worker, (assumed value)

7.00E+01 BW = 70 kg - Body Weight for an adult, (USEPA 1991)

2.80E+01 ATn = 28 days - Averaging Time for noncarcinogenic compounds, (assumed value) FOR CARCINOGENIC PAHS, TOLUENE, NAPHTHALENE, BERYLLIUM, 

2.555E+04 ATc = 25,550 days - Averaging Time for carcinogenic compounds, (USEPA 1991) CADMIUM AND CHROMIUM:

HIF--NONCARCINOGENIC----> 1.65E-09 HIF = (IR * EF * ED) / (BW * PEF * ATn) 5.76E-09 HIF = (EF * ED) / (PEF * ATn)

HIF--CARCINOGENIC----------> 1.80E-12 HIF = (IR * EF * ED) / (BW * PEF * ATc) 6.31E-12 HIF = (EF * ED) / (PEF * ATc)

DAILY INTAKE = (CS * HIF) DAILY INTAKE = (CS * HIF)

HQ (noncarcinogenic) = (INTAKE / RfD) HQ (noncarcinogenic) = (INTAKE / RfC)

RISK (carcinogenic) = (INTAKE * SLOPE FACTOR) RISK (carcinogenic) = (INTAKE * UR * 1000 ug/mg)

NOTES:
(1)  Units for HIF are kg/m 3 and units for Daily Intake are mg/m 3.

(2)  Unit Risk (UR) (ug/m 3)-1 is used to calculate carcinogenic risk.

(3)  Chromium concentration is total chromium, RfC and UR are for chromium VI particulates.
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Table 14
Inhalation of Chemicals in Vapor Phase
Reasonable Maximum Exposure (RME)

Post-Remediation Utility Worker
Hawthorne Regulator Station

Noncarcinogenic Effects Lifetime Carcinogenic Effects
RME Human Hazard Human

Chemicals Conc Intake Factor Daily Inhalation Inhalation Quotient Intake Factor Daily Inhalation Inhalation
of (Cb) (HIF) Intake RfC RfD (HQ) (HIF) Intake Slope Factor Risk

Potential Concern mg/m3 unitless mg/m3 mg/m3 mg/kg-day unitless kg/kg-day mg/kg-day  (mg/kg-day)-1 unitless
Acetone 2.12E-08 2.04E-01 4.32E-09 2.24E-04 4.74E-12
Benzene 1.10E-07 2.04E-01 2.25E-08 3.0E-02 8.6E-03 3E-06 2.24E-04 2.46E-11 2.7E-02 7E-13
2-Butanone 4.97E-09 2.04E-01 1.01E-09 1.0E+00 2.9E-01 4E-09 2.24E-04 1.11E-12
Carbon Disulfide 5.99E-07 2.04E-01 1.22E-07 7.0E-01 2.0E-01 6E-07 2.24E-04 1.34E-10
Ethylbenzene 7.37E-06 2.04E-01 1.50E-06 1.0E+00 2.9E-01 5E-06 2.24E-04 1.65E-09
Styrene 1.01E-08 2.04E-01 2.07E-09 3.0E+00 8.6E-01 2E-09 2.24E-04 2.27E-12
Toluene (1) 4.73E-08 7.14E-01 3.38E-08 4.0E-01 8E-08 7.83E-04 3.70E-11
m,p-Xylene 1.78E-07 2.04E-01 3.63E-08 1.0E-01 2.9E-02 1E-06 2.24E-04 3.98E-11
o-Xylene 2.42E-06 2.04E-01 4.95E-07 1.0E-01 2.9E-02 2E-05 2.24E-04 5.42E-10
Naphthalene (1) 6.36E-08 7.14E-01 4.54E-08 3.0E-03 2E-05 7.83E-04 4.98E-11

Total pathway Hazard Index--------> 4E-05 Total pathway Risk----> 7E-13

INHALATION OF CHEMICALS IN VAPOR PHASE

Cb  = Concentration of chemical in air (mg/kg).  See Table 6.

2.00E+01 IR = 20 m3/day - Inhalation Rate of a utility worker, (USEPA 1997a)

2.00E+01 EF = 20 days/yr - Exposure Frequency for a utility worker, (assumed value)

1.00E+00 ED = 1 year - Exposure Duration ffor a utility worker, (assumed value)

7.00E+01 BW = 70 kg - Body Weight for an adult, (USEPA 1991)

2.80E+01 ATn = 28 days - Averaging Time for noncarcinogenic compounds, (assumed value)

2.555E+04 ATc = 25,550 days - Averaging Time for carcinogenic compounds, (USEPA 1991)

HIF--NONCARCINOGENIC---------> 2.04E-01 HIF = (IR * EF * ED) / (BW * ATn)

HIF--CARCINOGENIC-----------------> 2.24E-04 HIF = (IR * EF * ED) / (BW * ATc)

DAILY INTAKE = (Cb * HIF)

HQ (noncarcinogenic) = (INTAKE / RfD)

RISK (carcinogenic) = (INTAKE * SLOPE FACTOR)

FOR TOLUENE AND NAPHTHALENE:

HIF--NONCARCINOGENIC---------> 7.14E-01 HIF = (EF * ED) / (ATn)

HIF--CARCINOGENIC-----------------> 7.83E-04 HIF = (EF * ED) / (ATc)

DAILY INTAKE = (Cb * HIF)

HQ (noncarcinogenic) = (INTAKE / RfC)

NOTE:

(1) Units for HIF are kg/m 3 and units for Daily Intake are mg/m 3.
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Table 15
Incidental Ingestion of Soil

Central Tendency (CT)
Post-Remediation Utility Worker 

Hawthorne Regulator Station
     Noncarcinogenic Effects             Lifetime Carcinogenic Effects

RME Human Hazard Human Oral
Chemicals Conc Intake Factor Daily Oral Quotient Intake Factor Daily Slope

of (CS) (HIF) Intake RfD (HQ) (HIF) Intake Factor Risk
Potential Concern mg/kg kg/kg-day mg/kg-day mg/kg-day unitless kg/kg-day mg/kg-day (mg/kg-day)-1 unitless

Acetone 0.35 1.02E-06 3.57E-07 1.00E+00 3.57E-07 5.59E-10 1.96E-10
Benzene 0.03 1.02E-06 3.06E-08 4.0E-03 8E-06 5.59E-10 1.68E-11 5.5E-02 9E-13
2-Butanone 0.17 1.02E-06 1.73E-07 2.0E+00 9E-08 5.59E-10 9.51E-11
Carbon Disulfide 0.03 1.02E-06 3.06E-08 1.0E-01 3E-07 5.59E-10 1.68E-11
Ethylbenzene 4.7 1.02E-06 4.80E-06 1.0E-01 5E-05 5.59E-10 2.63E-09
Styrene 0.036 1.02E-06 3.67E-08 2.0E-01 2E-07 5.59E-10 2.01E-11
Toluene 0.019 1.02E-06 1.94E-08 2.0E+00 1E-08 5.59E-10 1.06E-11
m,p-Xylene 0.12 1.02E-06 1.22E-07 2.0E-01 6E-07 5.59E-10 6.71E-11
o-Xylene 2 1.02E-06 2.04E-06 2.0E-01 1E-05 5.59E-10 1.12E-09
Bis(2-ethylhexyl)phthalate 2.9 1.02E-06 2.96E-06 2.0E-02 1E-04 5.59E-10 1.62E-09 1.4E-02 2E-11
Carbazole 0.5 1.02E-06 5.10E-07 5.59E-10 2.80E-10 2.0E-02 6E-12
Dibenzofuran 0.67 1.02E-06 6.84E-07 5.59E-10 3.75E-10
2-Methylnaphthalene 2.3 1.02E-06 2.35E-06 4.0E-03 6E-04 5.59E-10 1.29E-09
Acenaphthene 0.34 1.02E-06 3.47E-07 6.0E-01 6E-07 5.59E-10 1.90E-10
Acenaphthylene 0.14 1.02E-06 1.43E-07 5.59E-10 7.83E-11
Anthracene 2 1.02E-06 2.04E-06 3.0E+00 7E-07 5.59E-10 1.12E-09
Benzo(a)anthracene 4.9 1.02E-06 5.00E-06 5.59E-10 2.74E-09 7.3E-01 2E-09
Benzo(b)fluoranthene 2.8 1.02E-06 2.86E-06 5.59E-10 1.57E-09 7.3E-01 1E-09
Benzo(k)fluoranthene 2 1.02E-06 2.04E-06 5.59E-10 1.12E-09 7.3E-02 8E-11
Benzo(g,h,i)perylene 1.5 1.02E-06 1.53E-06 5.59E-10 8.39E-10
Benzo(a)pyrene 5.2 1.02E-06 5.31E-06 5.59E-10 2.91E-09 7.3E+00 2E-08
Chrysene 4.4 1.02E-06 4.49E-06 5.59E-10 2.46E-09 7.3E-03 2E-11
Dibenzo(a,h)anthracene 0.66 1.02E-06 6.73E-07 5.59E-10 3.69E-10 7.3E+00 3E-09
Fluoranthene 7.5 1.02E-06 7.65E-06 4.0E-01 2E-05 5.59E-10 4.19E-09
Fluorene 0.35 1.02E-06 3.57E-07 4.0E-01 9E-07 5.59E-10 1.96E-10
Indeno(1,2,3-cd)pyrene 1.5 1.02E-06 1.53E-06 5.59E-10 8.39E-10 7.3E-01 6E-10
Naphthalene 3.7 1.02E-06 3.78E-06 2.0E-02 2E-04 5.59E-10 2.07E-09
Phenanthrene 1.9 1.02E-06 1.94E-06 5.59E-10 1.06E-09
Pyrene 10 1.02E-06 1.02E-05 3.0E-01 3E-05 5.59E-10 5.59E-09
Aroclor 1242 0.29 1.02E-06 2.96E-07 5.59E-10 1.62E-10 2.0E+00 3E-10
Aroclor 1254 0.36 1.02E-06 3.67E-07 5.0E-05 7E-03 5.59E-10 2.01E-10 2.0E+00 4E-10
Arsenic 23 1.02E-06 2.35E-05 3.0E-04 8E-02 5.59E-10 1.29E-08 1.5E+00 2E-08
Beryllium 2.2 1.02E-06 2.24E-06 5.0E-03 4E-04 5.59E-10 1.23E-09
Cadmium 4.1 1.02E-06 4.18E-06 1.0E-03 4E-03 5.59E-10 2.29E-09
Chromium* 21 1.02E-06 2.14E-05 2.0E-02 1E-03 5.59E-10 1.17E-08
Copper 84 1.02E-06 8.57E-05 4.0E-02 2E-03 5.59E-10 4.70E-08
Lead 360 1.02E-06 3.67E-04 5.59E-10 2.01E-07
Mercury 1.2 1.02E-06 1.22E-06 5.59E-10 6.71E-10
Nickel 46 1.02E-06 4.69E-05 2.0E-02 2E-03 5.59E-10 2.57E-08
Selenium 1.4 1.02E-06 1.43E-06 5.0E-03 3E-04 5.59E-10 7.83E-10
Thallium 1.8 1.02E-06 1.84E-06 5.59E-10 1.01E-09
Zinc 1400 1.02E-06 1.43E-03 3.0E-01 5E-03 5.59E-10 7.83E-07
Total Cyanide 0.8 1.02E-06 8.16E-07 2.0E-02 4E-05 5.59E-10 4.47E-10

 Total Pathway Hazard Index---------> 1E-01 Total Pathway Risk-----> 5E-08

INCIDENTAL INGESTION OF SOIL

CS  = Concentration of chemical in soil (mg/kg).  See Table 3.

1.00E-06 CF  = 0.000001 kg/mg - Conversion Factor

1.00E+02 IR = 100 mg/day - Ingestion Rate of soil for a utility worker, (USEPA 1997a)

1.00E+00 ED = 1 yr - Exposure Duration for a utility worker, (assumed value)

1.00E+01 EF = 10 days/yr - Exposure Frequency for a utility worker, (assumed value)

7.00E+01 BW = 70 kg - Body Weight for an adult, (USEPA 1991)

1.40E+01 ATn = 14 days - Averaging Time for noncarcinogenic compounds, (assumed value)

2.555E+04 ATc = 25,550 days - Averaging Time for carcinogenic compounds, (USEPA 1991)

1.00E+00 FI = 1 - Fraction Ingested, (USEPA 1989)

HIF--NONCARCINOGENIC----------------> 1.02E-06 HIF = (IR * EF * ED * FI / BW) *CF / (ATn)

HIF--CARCINOGENIC------------------------> 5.59E-10 HIF = (IR * EF * ED * FI/ BW) *CF / (ATc)

DAILY INTAKE = (CS * HIF)

HQ (noncarcinogenic) = (INTAKE / RfD)

RISK (carcinogenic) = (INTAKE * SLOPE FACTOR)

* Chromium concentration is total chromium, RfD is for chromium VI particulates.
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Table 16
Dermal Contact with Soil
Central Tendency (CT)

Post-Remediation Utility Worker 
Hawthorne Regulator Station
     Noncarcinogenic Effects Lifetime Carcinogenic Effects

RME Absorption Human Adjusted Hazard Human Adjusted
Chemicals Conc Factor Intake Factor Daily Dermal Quotient Intake Factor Daily Dermal

of (CS) (ABS) (HIF) Intake RfD (HQ) (HIF) Intake Slope Factor Risk
Potential Concern mg/kg unitless kg/kg-day mg/kg-day mg/kg-day unitless kg/kg-day mg/kg-day (mg/kg-day)-1 unitless

Acetone* 0.35
Benzene* 0.03
2-Butanone* 0.17
Carbon Disulfide* 0.03
Ethylbenzene* 4.7
Styrene* 0.036
Toluene* 0.019
m,p-Xylene* 0.12
o-Xylene* 2
Bis(2-ethylhexyl)phthalate 2.9 1.00E-01 6.73E-06 1.95E-06 2.0E-02 1E-04 3.69E-09 1.07E-09 1.4E-02 1E-11
Carbazole 0.5 1.00E-01 6.73E-06 3.37E-07 3.69E-09 1.85E-10 2.0E-02 4E-12
Dibenzofuran 0.67 1.00E-01 6.73E-06 4.51E-07 3.69E-09 2.47E-10
2-Methylnaphthalene 2.3 1.30E-01 6.73E-06 2.01E-06 4.0E-03 5E-04 3.69E-09 1.10E-09
Acenaphthene 0.34 1.30E-01 6.73E-06 2.98E-07 6.0E-01 5E-07 3.69E-09 1.63E-10
Acenaphthylene 0.14 1.30E-01 6.73E-06 1.23E-07 3.69E-09 6.72E-11
Anthracene 2 1.30E-01 6.73E-06 1.75E-06 3.0E+00 6E-07 3.69E-09 9.59E-10
Benzo(a)anthracene 4.9 1.30E-01 6.73E-06 4.29E-06 3.69E-09 2.35E-09 7.3E-01 2E-09
Benzo(b)fluoranthene 2.8 1.30E-01 6.73E-06 2.45E-06 3.69E-09 1.34E-09 7.3E-01 1E-09
Benzo(k)fluoranthene 2 1.30E-01 6.73E-06 1.75E-06 3.69E-09 9.59E-10 7.3E-02 7E-11
Benzo(g,h,i)perylene 1.5 1.30E-01 6.73E-06 1.31E-06 3.69E-09 7.20E-10
Benzo(a)pyrene 5.2 1.30E-01 6.73E-06 4.55E-06 3.69E-09 2.49E-09 7.3E+00 2E-08
Chrysene 4.4 1.30E-01 6.73E-06 3.85E-06 3.69E-09 2.11E-09 7.3E-03 2E-11
Dibenzo(a,h)anthracene 0.66 1.30E-01 6.73E-06 5.78E-07 3.69E-09 3.17E-10 7.3E+00 2E-09
Fluoranthene 7.5 1.30E-01 6.73E-06 6.57E-06 4.0E-01 2E-05 3.69E-09 3.60E-09
Fluorene 0.35 1.30E-01 6.73E-06 3.06E-07 4.0E-01 8E-07 3.69E-09 1.68E-10
Indeno(1,2,3-cd)pyrene 1.5 1.30E-01 6.73E-06 1.31E-06 3.69E-09 7.20E-10 7.3E-01 5E-10
Naphthalene 3.7 1.30E-01 6.73E-06 3.24E-06 2.0E-02 2E-04 3.69E-09 1.78E-09
Phenanthrene 1.9 1.30E-01 6.73E-06 1.66E-06 3.69E-09 9.11E-10
Pyrene 10 1.30E-01 6.73E-06 8.76E-06 3.0E-01 3E-05 3.69E-09 4.80E-09
Aroclor 1242 0.29 1.40E-01 6.73E-06 2.73E-07 3.69E-09 1.50E-10 2.0E+00 3E-10
Aroclor 1254 0.36 1.40E-01 6.73E-06 3.39E-07 5.0E-05 7E-03 3.69E-09 1.86E-10 2.0E+00 4E-10
Arsenic 23 3.00E-02 6.73E-06 4.65E-06 2.9E-04 2E-02 3.69E-09 2.55E-09 1.6E+00 4E-09
Beryllium* 2.2
Cadmium 4.1 1.00E-03 6.73E-06 2.76E-08 2.5E-05 1E-03 3.69E-09 1.51E-11
Chromium* 21
Copper* 84
Lead* 360
Mercury* 1.2
Nickel* 46
Selenium* 1.4
Thallium* 1.8
Zinc* 1400
Total Cyanide* 0.8

 Total Pathway Hazard Index---------> 3E-02 Total Pathway Risk-----> 3E-08

DERMAL CONTACT WITH SOIL

CS  = Concentration of chemical in soil (mg/kg).  See Table 3.

ABS = Absorption Factor - RAGS Part E (USEPA 2004a).

1.00E-06 CF  = 0.000001 kg/mg - Conversion Factor

3.30E+03 SA = 3,300 sq cm - Skin Surface Area available for a utility worker, (USEPA 2004a)

1.00E+00 ED = 1 yr - Exposure Duration for a utility worker, (assumed value)

1.00E+01 EF = 10 days/yr - Exposure Frequency for a utility worker, (assumed value)

7.00E+01 BW = 70 kg - Body Weight for an adult, (USEPA 1991)

1.40E+01 ATn = 14 days - Averaging Time for noncarcinogenic compounds, (assumed value)

2.555E+04 ATc = 25,550 days - Averaging Time for carcinogenic compounds, (USEPA 1991)

2.00E-01 AF = 0.2 mg/cm2 - Soil to Skin Adherence Factor for a utility worker, (USEPA 2004a)

HIF--NONCARCINOGENIC-----------------> 6.73E-06 HIF = (SA * EF * ED * AF / BW) * CF / (ATn)

HIF--CARCINOGENIC-------------------------> 3.69E-09 HIF = (SA * EF * ED * AF / BW) * CF / (ATc)

DAILY INTAKE = (CS * ABS * HIF)

HQ (noncarcinogenic) = (INTAKE / RfD)

RISK (carcinogenic) = (INTAKE * SLOPE FACTOR)

Note:

* BTEX compounds and inorganics except arsenic and cadmium excluded from dermal risk assessment (USEPA 2004a).
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Table 17
Inhalation of Chemicals in Fugitive Dust

Central Tendency (CT)
Post-Remediation Utility Worker 

Hawthorne Regulator Station
     Noncarcinogenic Effects Lifetime Carcinogenic Effects

RME Human Hazard Human Inhalation
Chemicals Conc Intake Factor Daily Inhalation Inhalation Quotient Intake Factor Daily Slope Factor Inhalation

of (CS) (HIF) Intake RfC RfD (HQ) (HIF) Intake  (mg/kg-day)-1 Risk
Potential Concern mg/kg kg/kg-day mg/kg-day mg/m3 mg/kg-day unitless kg/kg-day mg/kg-day or Unit Risk (ug/m3)-1 unitless

Acetone 0.35 9.87E-10 3.46E-10 5.41E-13 1.89E-13
Benzene 0.03 9.87E-10 2.96E-11 3.0E-02 8.6E-03 3E-09 5.41E-13 1.62E-14 2.7E-02 4E-16
2-Butanone 0.17 9.87E-10 1.68E-10 1.0E+00 2.9E-01 6E-10 5.41E-13 9.20E-14
Carbon Disulfide 0.03 9.87E-10 2.96E-11 7.0E-01 2.0E-01 1E-10 5.41E-13 1.62E-14
Ethylbenzene 4.7 9.87E-10 4.64E-09 1.0E+00 2.9E-01 2E-08 5.41E-13 2.54E-12
Styrene 0.036 9.87E-10 3.55E-11 3.0E+00 8.6E-01 4E-11 5.41E-13 1.95E-14
Toluene (1) 0.019 5.76E-09 1.09E-10 4.0E-01 3E-10 3.16E-12 6.00E-14
m,p-Xylene 0.12 9.87E-10 1.18E-10 1.0E-01 2.9E-02 4E-09 5.41E-13 6.49E-14
o-Xylene 2 9.87E-10 1.97E-09 1.0E-01 2.9E-02 7E-08 5.41E-13 1.08E-12
Bis(2-ethylhexyl)phthalate 2.9 9.87E-10 2.86E-09 5.41E-13 1.57E-12
Carbazole 0.5 9.87E-10 4.94E-10 5.41E-13 2.71E-13
Dibenzofuran 0.67 9.87E-10 6.62E-10 5.41E-13 3.63E-13
2-Methylnaphthalene 2.3 9.87E-10 2.27E-09 5.41E-13 1.24E-12
Acenaphthene 0.34 9.87E-10 3.36E-10 5.41E-13 1.84E-13
Acenaphthylene 0.14 9.87E-10 1.38E-10 5.41E-13 7.58E-14
Anthracene 2 9.87E-10 1.97E-09 5.41E-13 1.08E-12
Benzo(a)anthracene (1, 2) 4.9 5.76E-09 2.82E-08 3.16E-12 1.55E-11 8.8E-05 1E-12
Benzo(b)fluoranthene  (1, 2) 2.8 5.76E-09 1.61E-08 3.16E-12 8.84E-12 8.8E-05 8E-13
Benzo(k)fluoranthene (1, 2) 2 5.76E-09 1.15E-08 3.16E-12 6.31E-12 8.8E-06 6E-14
Benzo(g,h,i)perylene 1.5 9.87E-10 1.48E-09 5.41E-13 8.12E-13
Benzo(a)pyrene (1, 2) 5.2 5.76E-09 3.00E-08 3.16E-12 1.64E-11 8.8E-04 1E-11
Chrysene (1, 2) 4.4 5.76E-09 2.53E-08 3.16E-12 1.39E-11 8.8E-07 1E-14
Dibenzo(a,h)anthracene (1, 2) 0.66 5.76E-09 3.80E-09 3.16E-12 2.08E-12 8.8E-04 2E-12
Fluoranthene 7.5 9.87E-10 7.41E-09 5.41E-13 4.06E-12
Fluorene 0.35 9.87E-10 3.46E-10 5.41E-13 1.89E-13
Indeno(1,2,3-cd)pyrene (1, 2) 1.5 5.76E-09 8.64E-09 3.16E-12 4.73E-12 8.8E-05 4E-13
Naphthalene 3.7 5.76E-09 2.13E-08 3.0E-03 7E-06 3.16E-12 1.17E-11
Phenanthrene 1.9 9.87E-10 1.88E-09 5.41E-13 1.03E-12
Pyrene 10 9.87E-10 9.87E-09 5.41E-13 5.41E-12
Aroclor 1242 0.29 9.87E-10 2.86E-10 5.41E-13 1.57E-13 2.0E+00 3E-13
Aroclor 1254 0.36 9.87E-10 3.55E-10 5.41E-13 1.95E-13 2.0E+00 4E-13
Arsenic (1, 2) 23 5.76E-09 1.32E-07 3.16E-12 7.26E-11 4.3E-03 3E-10
Beryllium (1, 2) 2.2 5.76E-09 1.27E-08 2.0E-05 6E-04 3.16E-12 6.94E-12 2.4E-03 2E-11
Cadmium (1, 2) 4.1 5.76E-09 2.36E-08 3.16E-12 1.29E-11 1.8E-03 2E-11
Chromium (1, 2, 3) 21 5.76E-09 1.21E-07 1.0E-04 1E-03 3.16E-12 6.63E-11 1.2E-02 8E-10
Copper 84 9.87E-10 8.29E-08 5.41E-13 4.55E-11
Lead 360 9.87E-10 3.55E-07 5.41E-13 1.95E-10
Mercury 1.2 9.87E-10 1.18E-09 3.0E-04 8.6E-05 1E-05 5.41E-13 6.49E-13
Nickel 46 9.87E-10 4.54E-08 5.41E-13 2.49E-11
Selenium 1.4 9.87E-10 1.38E-09 5.41E-13 7.58E-13
Thallium 1.8 9.87E-10 1.78E-09 5.41E-13 9.74E-13
Zinc 1400 9.87E-10 1.38E-06 5.41E-13 7.58E-10
Total Cyanide 0.8 9.87E-10 7.90E-10 5.41E-13 4.33E-13

Total pathway Hazard Index--------> 2E-03 Total pathway Risk----> 1E-09

INHALATION DUE TO FUGITIVE DUST

CS  = Concentration of chemical in soil (mg/kg).  See Table 3.

1.24E+08 PEF = 124,000,000 m 3/kg - Particulate Emission Factor, (IAC 2002)

1.20E+01 IR = 12 m3/day - Inhalation Rate of soil for a utility worker, (USEPA 1997a)

1.00E+01 EF = 10 days/yr - Exposure Frequency for a utility worker, (assumed value)

1.00E+00 ED = 1 yr - Exposure Duration for a utility worker, (assumed value)

7.00E+01 BW = 70 kg - Body Weight for an adult, (USEPA 1991)

1.40E+01 ATn = 14 days - Averaging Time for noncarcinogenic compounds, (assumed value) FOR CARCINOGENIC PAHS, TOLUENE, NAPHTHALENE, BERYLLIUM, 

2.555E+04 ATc = 25,550 days - Averaging Time for carcinogenic compounds, (USEPA 1991) CADMIUM AND CHROMIUM:

HIF--NONCARCINOGENIC------> 9.87E-10 HIF = (IR * EF * ED) / (BW * PEF * ATn) 5.76E-09 HIF = (EF * ED) / (PEF * ATn)

HIF--CARCINOGENIC------------> 5.41E-13 HIF = (IR * EF * ED) / (BW * PEF * ATc) 3.16E-12 HIF = (EF * ED) / (PEF * ATc)

DAILY INTAKE = (CS * HIF) DAILY INTAKE = (CS * HIF)

HQ (noncarcinogenic) = (INTAKE / RfD) HQ (noncarcinogenic) = (INTAKE / RfC)

RISK (carcinogenic) = (INTAKE * SLOPE FACTOR) RISK (carcinogenic) = (INTAKE * UR * 1000 ug/mg)

NOTES:
(1)  Units for HIF are kg/m 3 and units for Daily Intake are mg/m 3.

(2)  Unit Risk (UR) (ug/m 3)-1 is used to calculate carcinogenic risk.

(3)  Chromium concentration is total chromium, RfC and UR are for chromium VI particulates.
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Table 18
Inhalation of Chemicals in Vapor Phase

Central Tendency (CT)
Post-Remediation Utility Worker 

Hawthorne Regulator Station
Noncarcinogenic Effects Lifetime Carcinogenic Effects

RME Human Hazard Human
Chemicals Conc Intake Factor Daily Inhalation Inhalation Quotient Intake Factor Daily Inhalation Inhalation

of (Cb) (HIF) Intake RfC RfD (HQ) (HIF) Intake Slope Factor Risk
Potential Concern mg/m3 unitless mg/m3 mg/m3 mg/kg-day unitless kg/kg-day mg/kg-day  (mg/kg-day)-1 unitless

Acetone 2.12E-08 1.22E-01 2.59E-09 6.71E-05 1.42E-12
Benzene 1.10E-07 1.22E-01 1.35E-08 3.0E-02 8.6E-03 2E-06 6.71E-05 7.39E-12 2.7E-02 2E-13
2-Butanone 4.97E-09 1.22E-01 6.09E-10 1.0E+00 2.9E-01 2E-09 6.71E-05 3.34E-13
Carbon Disulfide 5.99E-07 1.22E-01 7.34E-08 7.0E-01 2.0E-01 4E-07 6.71E-05 4.02E-11
Ethylbenzene 7.37E-06 1.22E-01 9.03E-07 1.0E+00 2.9E-01 3E-06 6.71E-05 4.95E-10
Styrene 1.01E-08 1.22E-01 1.24E-09 3.0E+00 8.6E-01 1E-09 6.71E-05 6.80E-13
Toluene (1) 4.73E-08 7.14E-01 3.38E-08 4.0E-01 8E-08 3.91E-04 1.85E-11
m,p-Xylene 1.78E-07 1.22E-01 2.18E-08 1.0E-01 2.9E-02 8E-07 6.71E-05 1.19E-11
o-Xylene 2.42E-06 1.22E-01 2.97E-07 1.0E-01 2.9E-02 1E-05 6.71E-05 1.63E-10
Naphthalene (1) 6.36E-08 7.14E-01 4.54E-08 3.0E-03 2E-05 3.91E-04 2.49E-11

Total pathway Hazard Index--------> 3E-05 Total pathway Risk----> 2E-13

INHALATION OF CHEMICALS IN VAPOR PHASE

Cb  = Concentration of chemical in air (mg/kg).  See Table 6.

1.20E+01 IR = 12 m3/day - Inhalation Rate of a utility worker, (USEPA 1997a)

1.00E+01 EF = 10 days/yr - Exposure Frequency for a utility worker, (assumed value)

1.00E+00 ED = 1 year - Exposure Duration for a utility worker, (assumed value)

7.00E+01 BW = 70 kg - Body Weight for an adult, (USEPA 1991)

1.40E+01 ATn = 14 days - Averaging Time for noncarcinogenic compounds, (assumed value)

2.555E+04 ATc = 25,550 days - Averaging Time for carcinogenic compounds, (USEPA 1991)

HIF--NONCARCINOGENIC---------> 1.22E-01 HIF = (IR * EF * ED) / (BW * ATn)

HIF--CARCINOGENIC-----------------> 6.71E-05 HIF = (IR * EF * ED) / (BW * ATc)

DAILY INTAKE = (Cb * HIF)

HQ (noncarcinogenic) = (INTAKE / RfD)

RISK (carcinogenic) = (INTAKE * SLOPE FACTOR)

FOR TOLUENE AND NAPHTHALENE:

HIF--NONCARCINOGENIC---------> 7.14E-01 HIF = (EF * ED) / (ATn)

HIF--CARCINOGENIC-----------------> 3.91E-04 HIF = (EF * ED) / (ATc)

DAILY INTAKE = (Cb * HIF)

HQ (noncarcinogenic) = (INTAKE / RfC)

NOTE:

(1) Units for HIF are kg/m 3 and units for Daily Intake are mg/m 3.
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Table 19
Values Used For Daily Intake Calculations

Post-Remediation Construction Worker
Hawthorne Regulator Station

Scenario Timeframe:  Current/Future
Medium:  Soil
Exposure Medium:  Subsurface Soil
Exposure Point:  Subsurface Soil
Receptor Population:  Construction Worker
Receptor Age:  Adult

      
Exposure Route Parameter Parameter Definition Units RME RME CT CT Intake Equation                                     

Code Value Rationale/ Value Rationale/
Reference Reference

Ingestion CS Chemical Concentration in Soil mg/kg See Table 3 See Table 3 See Table 3 See Table 3 DI (mg/kg-day) =
 IR Ingestion Rate of Soil mg/day 330 USEPA 2002 100 USEPA 1997a CS x IR x EF x ED x FI x CF x 1/BW x 1/AT

FI Fraction Ingested - - 1 USEPA 1989 1 USEPA 1989
 EF Exposure Frequency days/year 250 (1) 125 (1)

ED Exposure Duration years 1 (1) 1 (1)
CF Conversion Factor (mg to kg) kg/mg 1E-06 - - 1E-06 - -
BW Body Weight kg 70 USEPA 1991 70 USEPA 1991
ATc Averaging Time (Cancer) days 25,550 USEPA 1991 25,550 USEPA 1991
ATn Averaging Time (Non-Cancer) days 350 USEPA 1991 175 USEPA 1991

Dermal CS Chemical Concentration in Soil mg/kg See Table 3 See Table 3 See Table 3 See Table 3 DI (mg/kg-day) =
CF Conversion Factor (mg to kg) kg/mg 1E-06 -- 1E-06 -- CS x SA x CF x AF x ABS x EF x ED x 1/BW x 1/AT
AF Soil to Skin Adherence Factor mg/cm2 0.3 USEPA 2004a 0.1 USEPA 2004a

Chemical Specific Chemical Specific
See Table 21 See Table 25

 SA Skin Surface Area Available for Contact cm2 3,300 USEPA 2004a 3,300 USEPA 2004a
EF Exposure Frequency days/years 250 (1) 125 (1)
ED Exposure Duration years 1 (1) 1 (1)
BW Body Weight kg 70 USEPA 1991 70 USEPA 1991
ATc Averaging Time (Cancer) days 25,550 USEPA 1991 25,550 USEPA 1991
ATn Averaging Time (Non-Cancer) days 350 USEPA 1991 175 USEPA 1991

NOTES:

(1) Values assumed to represent an average redevelopment construction project.  Work to be completed within 1 year.  EF: RME = 12 months, 5 days/week   CT = 6 months, 5 days/week.  ATn:  RME = 12 months, 7 days/week   CT = 6 months, 7 days/week.

SOURCES:

  USEPA 1989:  Risk Assessment Guidance for Superfund.  Vol.1:  Human Health Evaluation Manual (Part A).  Interim Final.  EPA/540/1-89/002, December.

  USEPA 1991:  Risk Assessment Guidance for Superfund.  Vol.1:  Human Health Evaluation Manual - Supplemental Guidance, Standard Default Exposure Factors.  Interim Final.  OSWER Directive 9285.6-03, March 15.

  USEPA 1997a: Exposure Factors Handbook: Volume I - General Factors, August.

  USEPA 2002: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites.  OSWER Directive 9355.4-24, December.

  USEPA 2004a: Risk Assessment Guidance for Superfund.  Vol.1:  Human Health Evaluation Manual Part E - Supplemental Guidance for Dermal Risk Assessment, Interim Review Draft.  OSWER Directive 9285.7-02EP, July.

USEPA 2004a USEPA 2004aABS Absorption Factor - -
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Table 19 (Continued)
Values Used For Chronic Daily Intake Calculations

Post-Remediation Construction Worker
Hawthorne Regulator Station

Scenario Timeframe:  Current/Future
Medium:  Soil
Exposure Medium:  Subsurface Soil
Exposure Point:  Subsurface Soil
Receptor Population:  Construction Worker
Receptor Age:  Adult

      
Exposure Route Parameter Parameter Definition Units RME RME CT CT Intake Equation                                  

Code Value Rationale/ Value Rationale/
Reference Reference

Inhalation of CS COPC Concentration in Soil mg/kg See Table 3 See Table 3 See Table 3 See Table 3 DI (mg/kg-day) =
Fugitive Dust IR Inhalation Rate m3/day 20 (1) 12 (1) CS x IR x EF x ED/BW x AT x PEF

PEF Particulate Emission Factor m3/kg 1.24E+08 IAC 2002 1.24E+08 IAC 2002
 EF Exposure Frequency days/year 250 (2) 125 (2) DI for use with RfC/UR (mg/m3) =

ED Exposure Duration years 1 (2) 1 (2) CS x EF x ED/AT x PEF
BW Body Weight kg 70 USEPA 1991 70 USEPA 1991
ATc Averaging Time (Cancer) days 25,550 USEPA 1991 25,550 USEPA 1991
ATn Averaging Time (Non-Cancer) days 350 USEPA 1991 175 USEPA 1991

Inhalation of Cb COPC Concentration in Air mg/m3 See Table 8 See Tables 4, 7-8 See Table 8 See Tables 4, 7-8 DI (mg/kg-day) =

Vapor Phase IR Inhalation Rate m3/day 20 (1) 12 (1) Cb x IR x EF x ED/BW x AT
COPCS EF Exposure Frequency days/year 250 (2) 125 (2)

ED Exposure Duration years 1 (2) 1 (2) DI for use with RfC (mg/m3) =
BW Body Weight kg 70 USEPA 1991 70 USEPA 1991 Cb x EF x ED/AT
ATc Averaging Time (Cancer) days 25,550 USEPA 1991 25,550 USEPA 1991
ATn Averaging Time (Non-Cancer) days 350 USEPA 1991 175 USEPA 1991

NOTES:

(1) Assumes 8 hours a day of  heavy activity (2.5 m 3/hr) for the RME value and 8 hours of moderate activity (1.5 m 3/hr)  for the CT value (USEPA 1997a).

(2) Values assumed to represent an average redevelopment construction project.  Work to be completed within 1 year.  EF: RME = 12 months, 5 days/week   CT = 6 months, 5 days/week.  ATn:  RME = 12 months, 7 days/week   CT = 6 months, 7 days/week.

SOURCES:

Illinois Administrative Code (IAC), 2002:  Title 35: Environmental Protection, Subtitle G, Chapter I, Pollution Control Board, Subchapter f, Part 742: Tiered Approach to Corrective Action Objectives (TACO), Appendix C, Table B, February.

USEPA 1991:  Risk Assessment Guidance for Superfund.  Vol.1:  Human Health Evaluation Manual - Supplemental Guidance, Standard Default Exposure Factors.  Interim Final.  OSWER Directive 9285.6-03, March 15.

USEPA 1997a: Exposure Factors Handbook: Volume 1 - General Factors, August.
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Table 20
Incidental Ingestion of Soil

Reasonable Maximum Exposure (RME)
Post-Remediation Construction Worker

Hawthorne Regulator Station
     Noncarcinogenic Effects             Lifetime Carcinogenic Effects

RME Human Hazard Human Oral
Chemicals Conc Intake Factor Daily Oral Quotient Intake Factor Daily Slope

of (CS) (HIF) Intake RfD (HQ) (HIF) Intake Factor Risk
Potential Concern mg/kg kg/kg-day mg/kg-day mg/kg-day unitless kg/kg-day mg/kg-day (mg/kg-day)-1 unitless

Acetone 0.35 3.37E-06 1.18E-06 1.00E+00 1.18E-06 4.61E-08 1.61E-08
Benzene 0.03 3.37E-06 1.01E-07 4.0E-03 3E-05 4.61E-08 1.38E-09 5.5E-02 8E-11
2-Butanone 0.17 3.37E-06 5.72E-07 2.0E+00 3E-07 4.61E-08 7.84E-09
Carbon Disulfide 0.03 3.37E-06 1.01E-07 1.0E-01 1E-06 4.61E-08 1.38E-09
Ethylbenzene 4.7 3.37E-06 1.58E-05 1.0E-01 2E-04 4.61E-08 2.17E-07
Styrene 0.036 3.37E-06 1.21E-07 2.0E-01 6E-07 4.61E-08 1.66E-09
Toluene 0.019 3.37E-06 6.40E-08 2.0E+00 3E-08 4.61E-08 8.76E-10
m,p-Xylene 0.12 3.37E-06 4.04E-07 2.0E-01 2E-06 4.61E-08 5.54E-09
o-Xylene 2 3.37E-06 6.73E-06 2.0E-01 3E-05 4.61E-08 9.23E-08
Bis(2-ethylhexyl)phthalate 2.9 3.37E-06 9.77E-06 2.0E-02 5E-04 4.61E-08 1.34E-07 1.4E-02 2E-09
Carbazole 0.5 3.37E-06 1.68E-06 4.61E-08 2.31E-08 2.0E-02 5E-10
Dibenzofuran 0.67 3.37E-06 2.26E-06 4.61E-08 3.09E-08
2-Methylnaphthalene 2.3 3.37E-06 7.74E-06 4.0E-03 2E-03 4.61E-08 1.06E-07
Acenaphthene 0.34 3.37E-06 1.14E-06 6.0E-01 2E-06 4.61E-08 1.57E-08
Acenaphthylene 0.14 3.37E-06 4.71E-07 4.61E-08 6.46E-09
Anthracene 2 3.37E-06 6.73E-06 3.0E+00 2E-06 4.61E-08 9.23E-08
Benzo(a)anthracene 4.9 3.37E-06 1.65E-05 4.61E-08 2.26E-07 7.3E-01 2E-07
Benzo(b)fluoranthene 2.8 3.37E-06 9.43E-06 4.61E-08 1.29E-07 7.3E-01 9E-08
Benzo(k)fluoranthene 2 3.37E-06 6.73E-06 4.61E-08 9.23E-08 7.3E-02 7E-09
Benzo(g,h,i)perylene 1.5 3.37E-06 5.05E-06 4.61E-08 6.92E-08
Benzo(a)pyrene 5.2 3.37E-06 1.75E-05 4.61E-08 2.40E-07 7.3E+00 2E-06
Chrysene 4.4 3.37E-06 1.48E-05 4.61E-08 2.03E-07 7.3E-03 1E-09
Dibenzo(a,h)anthracene 0.66 3.37E-06 2.22E-06 4.61E-08 3.04E-08 7.3E+00 2E-07
Fluoranthene 7.5 3.37E-06 2.53E-05 4.0E-01 6E-05 4.61E-08 3.46E-07
Fluorene 0.35 3.37E-06 1.18E-06 4.0E-01 3E-06 4.61E-08 1.61E-08
Indeno(1,2,3-cd)pyrene 1.5 3.37E-06 5.05E-06 4.61E-08 6.92E-08 7.3E-01 5E-08
Naphthalene 3.7 3.37E-06 1.25E-05 2.0E-02 6E-04 4.61E-08 1.71E-07
Phenanthrene 1.9 3.37E-06 6.40E-06 4.61E-08 8.76E-08
Pyrene 10 3.37E-06 3.37E-05 3.0E-01 1E-04 4.61E-08 4.61E-07
Aroclor 1242 0.29 3.37E-06 9.77E-07 4.61E-08 1.34E-08 2.0E+00 3E-08
Aroclor 1254 0.36 3.37E-06 1.21E-06 5.0E-05 2E-02 4.61E-08 1.66E-08 2.0E+00 3E-08
Arsenic 23 3.37E-06 7.74E-05 3.0E-04 3E-01 4.61E-08 1.06E-06 1.5E+00 2E-06
Beryllium 2.2 3.37E-06 7.41E-06 5.0E-03 1E-03 4.61E-08 1.01E-07
Cadmium 4.1 3.37E-06 1.38E-05 1.0E-03 1E-02 4.61E-08 1.89E-07
Chromium* 21 3.37E-06 7.07E-05 2.0E-02 4E-03 4.61E-08 9.69E-07
Copper 84 3.37E-06 2.83E-04 4.0E-02 7E-03 4.61E-08 3.87E-06
Lead 360 3.37E-06 1.21E-03 4.61E-08 1.66E-05
Mercury 1.2 3.37E-06 4.04E-06 4.61E-08 5.54E-08
Nickel 46 3.37E-06 1.55E-04 2.0E-02 8E-03 4.61E-08 2.12E-06
Selenium 1.4 3.37E-06 4.71E-06 5.0E-03 9E-04 4.61E-08 6.46E-08
Thallium 1.8 3.37E-06 6.06E-06 4.61E-08 8.30E-08
Zinc 1400 3.37E-06 4.71E-03 3.0E-01 2E-02 4.61E-08 6.46E-05
Total Cyanide 0.8 3.37E-06 2.69E-06 2.0E-02 1E-04 4.61E-08 3.69E-08

 Total Pathway Hazard Index---------> 3E-01 Total Pathway Risk-----> 4E-06

INCIDENTAL INGESTION OF SOIL

CS  = Concentration of chemical in soil (mg/kg).  See Table 3.

1.00E-06 CF  = 0.000001 kg/mg - Conversion Factor

3.30E+02 IR = 330 mg/day - Ingestion Rate of soil by a construction worker, (USEPA 2002)

1.00E+00 ED = 1 yr - Exposure Duration for a construction worker, (assumed value)

2.50E+02 EF = 250 days/yr - Exposure Frequency for a construction worker, (assumed value)

7.00E+01 BW = 70 kg - Body Weight for an adult, (USEPA 1991)

3.50E+02 ATn = 350 days - Averaging Time for noncarcinogenic compounds, (assumed value)

2.555E+04 ATc = 25,550 days - Averaging Time for carcinogenic compounds, (USEPA 1991)

1.00E+00 FI = 1 - Fraction Ingested, (USEPA 1989)

HIF--NONCARCINOGENIC-----------> 3.37E-06 HIF = (IR * EF * ED * FI / BW) * CF / (ATn)

HIF--CARCINOGENIC---------------> 4.61E-08 HIF = (IR * EF * ED * FI / BW) * CF / (ATc)

DAILY INTAKE = (CS * HIF)

HQ (noncarcinogenic) = (INTAKE / RfD)

RISK (carcinogenic) = (INTAKE * SLOPE FACTOR)

* Chromium concentration is total chromium, RfD is for chromium VI particulates.
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Table 21
Dermal Contact with Soil

Reasonable Maximum Exposure (RME)
Post-Remediation Construction Worker

Hawthorne Regulator Station
     Noncarcinogenic Effects Lifetime Carcinogenic Effects

RME Absorption Human Adjusted Hazard Human Adjusted
Chemicals Conc Factor Intake Factor Daily Dermal Quotient Intake Factor Daily Dermal

of (CS) (ABS) (HIF) Intake RfD (HQ) (HIF) Intake Slope Factor Risk
Potential Concern mg/kg unitless kg/kg-day mg/kg-day mg/kg-day unitless kg/kg-day mg/kg-day (mg/kg-day)-1 unitless

Acetone* 0.35
Benzene* 0.03
2-Butanone* 0.17
Carbon Disulfide* 0.03
Ethylbenzene* 4.7
Styrene* 0.036
Toluene* 0.019
m,p-Xylene* 0.12
o-Xylene* 2
Bis(2-ethylhexyl)phthalate 2.9 1.00E-01 1.01E-05 2.93E-06 2.0E-02 1E-04 1.38E-07 4.01E-08 1.4E-02 6E-10
Carbazole 0.5 1.00E-01 1.01E-05 5.05E-07 1.38E-07 6.92E-09 2.0E-02 1E-10
Dibenzofuran 0.67 1.00E-01 1.01E-05 6.77E-07 1.38E-07 9.27E-09
2-Methylnaphthalene 2.3 1.30E-01 1.01E-05 3.02E-06 4.0E-03 8E-04 1.38E-07 4.14E-08
Acenaphthene 0.34 1.30E-01 1.01E-05 4.47E-07 6.0E-01 7E-07 1.38E-07 6.12E-09
Acenaphthylene 0.14 1.30E-01 1.01E-05 1.84E-07 1.38E-07 2.52E-09
Anthracene 2 1.30E-01 1.01E-05 2.63E-06 3.0E+00 9E-07 1.38E-07 3.60E-08
Benzo(a)anthracene 4.9 1.30E-01 1.01E-05 6.44E-06 1.38E-07 8.82E-08 7.3E-01 6E-08
Benzo(b)fluoranthene 2.8 1.30E-01 1.01E-05 3.68E-06 1.38E-07 5.04E-08 7.3E-01 4E-08
Benzo(k)fluoranthene 2 1.30E-01 1.01E-05 2.63E-06 1.38E-07 3.60E-08 7.3E-02 3E-09
Benzo(g,h,i)perylene 1.5 1.30E-01 1.01E-05 1.97E-06 1.38E-07 2.70E-08
Benzo(a)pyrene 5.2 1.30E-01 1.01E-05 6.83E-06 1.38E-07 9.35E-08 7.3E+00 7E-07
Chrysene 4.4 1.30E-01 1.01E-05 5.78E-06 1.38E-07 7.92E-08 7.3E-03 6E-10
Dibenzo(a,h)anthracene 0.66 1.30E-01 1.01E-05 8.67E-07 1.38E-07 1.19E-08 7.3E+00 9E-08
Fluoranthene 7.5 1.30E-01 1.01E-05 9.85E-06 4.0E-01 2E-05 1.38E-07 1.35E-07
Fluorene 0.35 1.30E-01 1.01E-05 4.60E-07 4.0E-01 1E-06 1.38E-07 6.30E-09
Indeno(1,2,3-cd)pyrene 1.5 1.30E-01 1.01E-05 1.97E-06 1.38E-07 2.70E-08 7.3E-01 2E-08
Naphthalene 3.7 1.30E-01 1.01E-05 4.86E-06 2.0E-02 2E-04 1.38E-07 6.66E-08
Phenanthrene 1.9 1.30E-01 1.01E-05 2.50E-06 1.38E-07 3.42E-08
Pyrene 10 1.30E-01 1.01E-05 1.31E-05 3.0E-01 4E-05 1.38E-07 1.80E-07
Aroclor 1242 0.29 1.40E-01 1.01E-05 4.10E-07 1.38E-07 5.62E-09 2.0E+00 1E-08
Aroclor 1254 0.36 1.40E-01 1.01E-05 5.09E-07 5.0E-05 1E-02 1.38E-07 6.97E-09 2.0E+00 1E-08
Arsenic 23 3.00E-02 1.01E-05 6.97E-06 2.9E-04 2E-02 1.38E-07 9.55E-08 1.6E+00 2E-07
Beryllium* 2.2
Cadmium 4.1 1.00E-03 1.01E-05 4.14E-08 2.5E-05 2E-03 1.38E-07 5.67E-10
Chromium* 21
Copper* 84
Lead* 360
Mercury* 1.2
Nickel* 46
Selenium* 1.4
Thallium* 1.8
Zinc* 1400
Total Cyanide* 0.8

 Total Pathway Hazard Index---------> 4E-02 Total Pathway Risk-----> 1E-06

DERMAL CONTACT WITH SOIL

CS  = Concentration of chemical in soil (mg/kg).  See Table 3.

ABS  = Absorption Factor - RAGS Part E (USEPA 2004a).

1.00E-06 CF  = 0.000001 kg/mg - Conversion Factor

3.30E+03 SA = 3,300 sq cm - Skin Surface Area available for a construction worker, (USEPA 2004a)

1.00E+00 ED = 1 yr - Exposure Duration for a construction worker, (assumed value)

2.50E+02 EF = 250 days/yr - Exposure Frequency for a construction worker, (assumed value)

7.00E+01 BW = 70 kg - Body Weight for an adult, (USEPA 1991)

3.50E+02 ATn = 350 days - Averaging Time for noncarcinogenic compounds, (assumed value)

2.555E+04 ATc = 25,550 days- Averaging Time for carcinogenic compounds, (USEPA 1991)

3.00E-01 AF = 0.3 mg/cm2 - Soil to Skin Adherence Factor for a construction worker, (USEPA 2004a)

HIF--NONCARCINOGENIC----------> 1.01E-05 HIF = (SA * EF * ED* AF / BW)* CF / (ATn)

HIF--CARCINOGENIC--------------> 1.38E-07 HIF = (SA* EF * ED * AF / BW) * CF / (ATc)

DAILY INTAKE = (CS * ABS * HIF)

HQ (noncarcinogenic) = (INTAKE / RfD)

RISK (carcinogenic) = (INTAKE * SLOPE FACTOR)

Note:

* BTEX compounds and inorganics except arsenic and cadmium excluded from dermal risk assessment (USEPA 2004a).
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Table 22
Inhalation of Chemicals in Fugitive Dust
Reasonable Maximum Exposure (RME)
Post-Remediation Construction Worker

Hawthorne Regulator Station
     Noncarcinogenic Effects Lifetime Carcinogenic Effects

RME Human Hazard Human Inhalation
Chemicals Conc Intake Factor Daily Inhalation Inhalation Quotient Intake Factor Daily Slope Factor Inhalation

of (CS) (HIF) Intake RfC RfD (HQ) (HIF) Intake  (mg/kg-day)-1 Risk
Potential Concern mg/kg kg/kg-day mg/kg-day mg/m3 mg/kg-day unitless kg/kg-day mg/kg-day or Unit Risk (ug/m3)-1 unitless

Acetone 0.35 1.65E-09 5.76E-10 2.25E-11 7.89E-12
Benzene 0.03 1.65E-09 4.94E-11 3.0E-02 8.6E-03 6E-09 2.25E-11 6.76E-13 2.7E-02 2E-14
2-Butanone 0.17 1.65E-09 2.80E-10 1.0E+00 2.9E-01 1E-09 2.25E-11 3.83E-12
Carbon Disulfide 0.03 1.65E-09 4.94E-11 7.0E-01 2.0E-01 2E-10 2.25E-11 6.76E-13
Ethylbenzene 4.7 1.65E-09 7.74E-09 1.0E+00 2.9E-01 3E-08 2.25E-11 1.06E-10
Styrene 0.036 1.65E-09 5.92E-11 3.0E+00 8.6E-01 7E-11 2.25E-11 8.12E-13
Toluene (1) 0.019 5.76E-09 1.09E-10 4.0E-01 3E-10 7.89E-11 1.50E-12
m,p-Xylene 0.12 1.65E-09 1.97E-10 1.0E-01 2.9E-02 7E-09 2.25E-11 2.71E-12
o-Xylene 2 1.65E-09 3.29E-09 1.0E-01 2.9E-02 1E-07 2.25E-11 4.51E-11
Bis(2-ethylhexyl)phthalate 2.9 1.65E-09 4.77E-09 2.25E-11 6.54E-11
Carbazole 0.5 1.65E-09 8.23E-10 2.25E-11 1.13E-11
Dibenzofuran 0.67 1.65E-09 1.10E-09 2.25E-11 1.51E-11
2-Methylnaphthalene 2.3 1.65E-09 3.79E-09 2.25E-11 5.19E-11
Acenaphthene 0.34 1.65E-09 5.60E-10 2.25E-11 7.67E-12
Acenaphthylene 0.14 1.65E-09 2.30E-10 2.25E-11 3.16E-12
Anthracene 2 1.65E-09 3.29E-09 2.25E-11 4.51E-11
Benzo(a)anthracene (1, 2) 4.9 5.76E-09 2.82E-08 7.89E-11 3.87E-10 8.8E-05 3E-11
Benzo(b)fluoranthene  (1, 2) 2.8 5.76E-09 1.61E-08 7.89E-11 2.21E-10 8.8E-05 2E-11
Benzo(k)fluoranthene (1, 2) 2 5.76E-09 1.15E-08 7.89E-11 1.58E-10 8.8E-06 1E-12
Benzo(g,h,i)perylene 1.5 1.65E-09 2.47E-09 2.25E-11 3.38E-11
Benzo(a)pyrene (1, 2) 5.2 5.76E-09 3.00E-08 7.89E-11 4.10E-10 8.8E-04 4E-10
Chrysene (1, 2) 4.4 5.76E-09 2.53E-08 7.89E-11 3.47E-10 8.8E-07 3E-13
Dibenzo(a,h)anthracene (1, 2) 0.66 5.76E-09 3.80E-09 7.89E-11 5.21E-11 8.8E-04 5E-11
Fluoranthene 7.5 1.65E-09 1.23E-08 2.25E-11 1.69E-10
Fluorene 0.35 1.65E-09 5.76E-10 2.25E-11 7.89E-12
Indeno(1,2,3-cd)pyrene (1, 2) 1.5 5.76E-09 8.64E-09 7.89E-11 1.18E-10 8.8E-05 1E-11
Naphthalene 3.7 5.76E-09 2.13E-08 3.0E-03 7E-06 7.89E-11 2.92E-10
Phenanthrene 1.9 1.65E-09 3.13E-09 2.25E-11 4.28E-11
Pyrene 10 1.65E-09 1.65E-08 2.25E-11 2.25E-10
Aroclor 1242 0.29 1.65E-09 4.77E-10 2.25E-11 6.54E-12 2.0E+00 1E-11
Aroclor 1254 0.36 1.65E-09 5.92E-10 2.25E-11 8.12E-12 2.0E+00 2E-11
Arsenic (1, 2) 23 5.76E-09 1.32E-07 7.89E-11 1.81E-09 4.3E-03 8E-09
Beryllium (1, 2) 2.2 5.76E-09 1.27E-08 2.0E-05 6E-04 7.89E-11 1.74E-10 2.4E-03 4E-10
Cadmium (1, 2) 4.1 5.76E-09 2.36E-08 7.89E-11 3.24E-10 1.8E-03 6E-10
Chromium (1, 2, 3) 21 5.76E-09 1.21E-07 1.0E-04 1E-03 7.89E-11 1.66E-09 1.2E-02 2E-08
Copper 84 1.65E-09 1.38E-07 2.25E-11 1.89E-09
Lead 360 1.65E-09 5.92E-07 2.25E-11 8.12E-09
Mercury 1.2 1.65E-09 1.97E-09 3.0E-04 8.6E-05 2E-05 2.25E-11 2.71E-11
Nickel 46 1.65E-09 7.57E-08 2.25E-11 1.04E-09
Selenium 1.4 1.65E-09 2.30E-09 2.25E-11 3.16E-11
Thallium 1.8 1.65E-09 2.96E-09 2.25E-11 4.06E-11
Zinc 1400 1.65E-09 2.30E-06 2.25E-11 3.16E-08
Total Cyanide 0.8 1.65E-09 1.32E-09 2.25E-11 1.80E-11

Total pathway Hazard Index--------> 2E-03 Total pathway Risk----> 3E-08

INHALATION DUE TO FUGITIVE DUST

CS  = Concentration of chemical in soil (mg/kg).  See Table 3.

1.24E+08 PEF = 124,000,000 m3/kg - Particulate Emission Factor, (IAC 2002)

2.00E+01 IR = 20 m3/day - Inhalation Rate of soil by a construction worker, (USEPA 1997a)

2.50E+02 EF = 250 days/yr - Exposure Frequency for a construction worker, (assumed value)

1.00E+00 ED = 1 yr - Exposure Duration for a construction worker, (assumed value)

7.00E+01 BW = 70 kg - Body Weight for an adult, (USEPA 1991)

3.50E+02 ATn = 350 days - Averaging Time for noncarcinogenic compounds, (assumed value) FOR CARCINOGENIC PAHS, TOLUENE, NAPHTHALENE, BERYLLIUM, 

2.555E+04 ATc = 25,550 days- Averaging Time for carcinogenic compounds, (USEPA 1991) CADMIUM AND CHROMIUM:

HIF--NONCARCINOGENIC-------> 1.65E-09 HIF = (IR * EF * ED) / (BW * PEF * ATn) 5.76E-09 HIF = (EF * ED) / (PEF * ATn)

HIF--CARCINOGENIC-------------> 2.25E-11 HIF = (IR * EF * ED) / (BW * PEF * ATc) 7.89E-11 HIF = (EF * ED) / (PEF * ATc)

DAILY INTAKE = (CS * HIF) DAILY INTAKE = (CS * HIF)

HQ (noncarcinogenic) = (INTAKE / RfD) HQ (noncarcinogenic) = (INTAKE / RfC)

RISK (carcinogenic) = (INTAKE * SLOPE FACTOR) RISK (carcinogenic) = (INTAKE * UR * 1000 ug/mg)

NOTES:

(1)  Units for HIF are kg/m 3 and units for Daily Intake are mg/m 3.

(2)  Unit Risk (UR) (ug/m 3)-1 is used to calculate carcinogenic risk.

(3)  Chromium concentration is total chromium, RfC and UR are for chromium VI particulates.
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Table 23
Inhalation of Chemicals in Vapor Phase
Reasonable Maximum Exposure (RME)
Post-Remediation Construction Worker

Hawthorne Regulator Station
Noncarcinogenic Effects Lifetime Carcinogenic Effects

RME Human Hazard Human
Chemicals Conc Intake Factor Daily Inhalation Inhalation Quotient Intake Factor Daily Inhalation Inhalation

of (Cb) (HIF) Intake RfC RfD (HQ) (HIF) Intake Slope Factor Risk
Potential Concern mg/m3 unitless mg/m3 mg/m3 mg/kg-day unitless kg/kg-day mg/kg-day  (mg/kg-day)-1 unitless

Acetone 3.91E-07 2.04E-01 7.98E-08 2.80E-03 1.09E-09
Benzene 2.03E-06 2.04E-01 4.15E-07 3.0E-02 8.6E-03 5E-05 2.80E-03 5.68E-09 2.7E-02 2E-10
2-Butanone 9.18E-08 2.04E-01 1.87E-08 1.0E+00 2.9E-01 7E-08 2.80E-03 2.57E-10
Carbon Disulfide 1.11E-05 2.04E-01 2.26E-06 7.0E-01 2.0E-01 1E-05 2.80E-03 3.09E-08
Ethylbenzene 1.36E-04 2.04E-01 2.78E-05 1.0E+00 2.9E-01 1E-04 2.80E-03 3.80E-07
Styrene 1.87E-07 2.04E-01 3.81E-08 3.0E+00 8.6E-01 4E-08 2.80E-03 5.23E-10
Toluene (1) 8.73E-07 7.14E-01 6.23E-07 4.0E-01 2E-06 9.78E-03 8.54E-09
m,p-Xylene 3.29E-06 2.04E-01 6.71E-07 1.0E-01 2.9E-02 2E-05 2.80E-03 9.19E-09
o-Xylene 4.47E-05 2.04E-01 9.13E-06 1.0E-01 2.9E-02 3E-04 2.80E-03 1.25E-07
Naphthalene (1) 1.17E-06 7.14E-01 8.38E-07 3.0E-03 3E-04 9.78E-03 1.15E-08

Total pathway Hazard Index--------> 8E-04 Total pathway Risk----> 2E-10

INHALATION OF CHEMICALS IN VAPOR PHASE

Cb  = Concentration of chemical in air (mg/kg).  See Table 8.

2.00E+01 IR = 20 m3/day - Inhalation Rate of a construction worker, (USEPA 1997a)

2.50E+02 EF = 250 days/yr - Exposure Frequency for a construction worker, (assumed value)

1.00E+00 ED = 1 year - Exposure Duration for a construction worker, (assumed value)

7.00E+01 BW = 70 kg - Body Weight for an adult, (USEPA 1991)

3.50E+02 ATn = 350 days - Averaging Time for noncarcinogenic compounds, (assumed value)

2.555E+04 ATc = 25,550 days- Averaging Time for carcinogenic compounds, (USEPA 1991)

HIF--NONCARCINOGENIC---------> 2.04E-01 HIF = (IR * EF * ED) / (BW * ATn)

HIF--CARCINOGENIC-----------------> 2.80E-03 HIF = (IR * EF * ED) / (BW * ATc)

DAILY INTAKE = (Cb * HIF)

HQ (noncarcinogenic) = (INTAKE / RfD)

RISK (carcinogenic) = (INTAKE * SLOPE FACTOR)

FOR TOLUENE AND NAPHTHALENE:

HIF--NONCARCINOGENIC---------> 7.14E-01 HIF = (EF * ED) / (ATn)

HIF--CARCINOGENIC-----------------> 9.78E-03 HIF = (EF * ED) / (ATc)

DAILY INTAKE = (Cb * HIF)

HQ (noncarcinogenic) = (INTAKE / RfC)

NOTE:

(1) Units for HIF are kg/m 3 and units for Daily Intake are mg/m 3.
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Table 24
Incidental Ingestion of Soil

Central Tendency (CT)
Post-Remediation Construction Worker 

Hawthorne Regulator Station
     Noncarcinogenic Effects             Lifetime Carcinogenic Effects

RME Human Hazard Human Oral
Chemicals Conc Intake Factor Daily Oral Quotient Intake Factor Daily Slope

of (CS) (HIF) Intake RfD (HQ) (HIF) Intake Factor Risk
Potential Concern mg/kg kg/kg-day mg/kg-day mg/kg-day unitless kg/kg-day mg/kg-day (mg/kg-day)-1 unitless

Acetone 0.35 1.02E-06 3.57E-07 1.00E+00 3.57E-07 6.99E-09 2.45E-09
Benzene 0.03 1.02E-06 3.06E-08 4.0E-03 8E-06 6.99E-09 2.10E-10 5.5E-02 1E-11
2-Butanone 0.17 1.02E-06 1.73E-07 2.0E+00 9E-08 6.99E-09 1.19E-09
Carbon Disulfide 0.03 1.02E-06 3.06E-08 1.0E-01 3E-07 6.99E-09 2.10E-10
Ethylbenzene 4.7 1.02E-06 4.80E-06 1.0E-01 5E-05 6.99E-09 3.28E-08
Styrene 0.036 1.02E-06 3.67E-08 2.0E-01 2E-07 6.99E-09 2.52E-10
Toluene 0.019 1.02E-06 1.94E-08 2.0E+00 1E-08 6.99E-09 1.33E-10
m,p-Xylene 0.12 1.02E-06 1.22E-07 2.0E-01 6E-07 6.99E-09 8.39E-10
o-Xylene 2 1.02E-06 2.04E-06 2.0E-01 1E-05 6.99E-09 1.40E-08
Bis(2-ethylhexyl)phthalate 2.9 1.02E-06 2.96E-06 2.0E-02 1E-04 6.99E-09 2.03E-08 1.4E-02 3E-10
Carbazole 0.5 1.02E-06 5.10E-07 6.99E-09 3.49E-09 2.0E-02 7E-11
Dibenzofuran 0.67 1.02E-06 6.84E-07 6.99E-09 4.68E-09
2-Methylnaphthalene 2.3 1.02E-06 2.35E-06 4.0E-03 6E-04 6.99E-09 1.61E-08
Acenaphthene 0.34 1.02E-06 3.47E-07 6.0E-01 6E-07 6.99E-09 2.38E-09
Acenaphthylene 0.14 1.02E-06 1.43E-07 6.99E-09 9.78E-10
Anthracene 2 1.02E-06 2.04E-06 3.0E+00 7E-07 6.99E-09 1.40E-08
Benzo(a)anthracene 4.9 1.02E-06 5.00E-06 6.99E-09 3.42E-08 7.3E-01 3E-08
Benzo(b)fluoranthene 2.8 1.02E-06 2.86E-06 6.99E-09 1.96E-08 7.3E-01 1E-08
Benzo(k)fluoranthene 2 1.02E-06 2.04E-06 6.99E-09 1.40E-08 7.3E-02 1E-09
Benzo(g,h,i)perylene 1.5 1.02E-06 1.53E-06 6.99E-09 1.05E-08
Benzo(a)pyrene 5.2 1.02E-06 5.31E-06 6.99E-09 3.63E-08 7.3E+00 3E-07
Chrysene 4.4 1.02E-06 4.49E-06 6.99E-09 3.08E-08 7.3E-03 2E-10
Dibenzo(a,h)anthracene 0.66 1.02E-06 6.73E-07 6.99E-09 4.61E-09 7.3E+00 3E-08
Fluoranthene 7.5 1.02E-06 7.65E-06 4.0E-01 2E-05 6.99E-09 5.24E-08
Fluorene 0.35 1.02E-06 3.57E-07 4.0E-01 9E-07 6.99E-09 2.45E-09
Indeno(1,2,3-cd)pyrene 1.5 1.02E-06 1.53E-06 6.99E-09 1.05E-08 7.3E-01 8E-09
Naphthalene 3.7 1.02E-06 3.78E-06 2.0E-02 2E-04 6.99E-09 2.59E-08
Phenanthrene 1.9 1.02E-06 1.94E-06 6.99E-09 1.33E-08
Pyrene 10 1.02E-06 1.02E-05 3.0E-01 3E-05 6.99E-09 6.99E-08
Aroclor 1242 0.29 1.02E-06 2.96E-07 6.99E-09 2.03E-09 2.0E+00 4E-09
Aroclor 1254 0.36 1.02E-06 3.67E-07 5.0E-05 7E-03 6.99E-09 2.52E-09 2.0E+00 5E-09
Arsenic 23 1.02E-06 2.35E-05 3.0E-04 8E-02 6.99E-09 1.61E-07 1.5E+00 2E-07
Beryllium 2.2 1.02E-06 2.24E-06 5.0E-03 4E-04 6.99E-09 1.54E-08
Cadmium 4.1 1.02E-06 4.18E-06 1.0E-03 4E-03 6.99E-09 2.87E-08
Chromium * 21 1.02E-06 2.14E-05 2.0E-02 1E-03 6.99E-09 1.47E-07
Copper 84 1.02E-06 8.57E-05 4.0E-02 2E-03 6.99E-09 5.87E-07
Lead 360 1.02E-06 3.67E-04 6.99E-09 2.52E-06
Mercury 1.2 1.02E-06 1.22E-06 6.99E-09 8.39E-09
Nickel 46 1.02E-06 4.69E-05 2.0E-02 2E-03 6.99E-09 3.21E-07
Selenium 1.4 1.02E-06 1.43E-06 5.0E-03 3E-04 6.99E-09 9.78E-09
Thallium 1.8 1.02E-06 1.84E-06 6.99E-09 1.26E-08
Zinc 1400 1.02E-06 1.43E-03 3.0E-01 5E-03 6.99E-09 9.78E-06
Total Cyanide 0.8 1.02E-06 8.16E-07 2.0E-02 4E-05 6.99E-09 5.59E-09

 Total Pathway Hazard Index---------> 1E-01 Total Pathway Risk-----> 6E-07

INCIDENTAL INGESTION OF SOIL

CS  = Concentration of chemical in soil (mg/kg).  See Table 3.

1.00E-06 CF  = 0.000001 kg/mg - Conversion Factor

1.00E+02 IR = 100 mg/day - Ingestion Rate of soil by a construction worker, (USEPA 1997a)

1.00E+00 ED = 1 yr - Exposure Duration for a construction worker, (assumed value)

1.25E+02 EF = 125 days/yr - Exposure Frequency for a construction worker, (assumed value)

7.00E+01 BW = 70 kg - Body Weight for an adult, (USEPA 1991)

1.75E+02 ATn = 175 days - Averaging Time for noncarcinogenic compounds, (assumed value)

2.555E+04 ATc = 25,550 days - Averaging Time for carcinogenic compounds, (USEPA 1991)

1.00E+00 FI = 1 - Fraction Ingested, (USEPA 1989)

HIF--NONCARCINOGENIC----------------> 1.02E-06 HIF = (IR * EF * ED * FI / BW) * CF / (ATn)

HIF--CARCINOGENIC------------------------> 6.99E-09 HIF = (IR * EF * ED * FI / BW) * CF / (ATc)

DAILY INTAKE = (CS * HIF)

HQ (noncarcinogenic) = (INTAKE / RfD)

RISK (carcinogenic) = (INTAKE * SLOPE FACTOR)

* Chromium concentration is total chromium, RfD is for chromium VI particulates.
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Table 25
Dermal Contact with Soil
Central Tendency (CT)

Post-Remediation Construction Worker 
Hawthorne Regulator Station
     Noncarcinogenic Effects Lifetime Carcinogenic Effects

RME Absorption Human Adjusted Hazard Human Adjusted
Chemicals Conc Factor Intake Factor Daily Dermal Quotient Intake Factor Daily Dermal

of (CS) (ABS) (HIF) Intake RfD (HQ) (HIF) Intake Slope Factor Risk
Potential Concern mg/kg unitless kg/kg-day mg/kg-day mg/kg-day unitless kg/kg-day mg/kg-day (mg/kg-day)-1 unitless

Acetone* 0.35
Benzene* 0.03
2-Butanone* 0.17
Carbon Disulfide* 0.03
Ethylbenzene* 4.7
Styrene* 0.036
Toluene* 0.019
m,p-Xylene* 0.12
o-Xylene* 2
Bis(2-ethylhexyl)phthalate 2.9 1.00E-01 3.37E-06 9.77E-07 2.0E-02 5E-05 2.31E-08 6.69E-09 1.4E-02 9E-11
Carbazole 0.5 1.00E-01 3.37E-06 1.68E-07 2.31E-08 1.15E-09 2.0E-02 2E-11
Dibenzofuran 0.67 1.00E-01 3.37E-06 2.26E-07 2.31E-08 1.55E-09
2-Methylnaphthalene 2.3 1.30E-01 3.37E-06 1.01E-06 4.0E-03 3E-04 2.31E-08 6.90E-09
Acenaphthene 0.34 1.30E-01 3.37E-06 1.49E-07 6.0E-01 2E-07 2.31E-08 1.02E-09
Acenaphthylene 0.14 1.30E-01 3.37E-06 6.13E-08 2.31E-08 4.20E-10
Anthracene 2 1.30E-01 3.37E-06 8.76E-07 3.0E+00 3E-07 2.31E-08 6.00E-09
Benzo(a)anthracene 4.9 1.30E-01 3.37E-06 2.15E-06 2.31E-08 1.47E-08 7.3E-01 1E-08
Benzo(b)fluoranthene 2.8 1.30E-01 3.37E-06 1.23E-06 2.31E-08 8.40E-09 7.3E-01 6E-09
Benzo(k)fluoranthene 2 1.30E-01 3.37E-06 8.76E-07 2.31E-08 6.00E-09 7.3E-02 4E-10
Benzo(g,h,i)perylene 1.5 1.30E-01 3.37E-06 6.57E-07 2.31E-08 4.50E-09
Benzo(a)pyrene 5.2 1.30E-01 3.37E-06 2.28E-06 2.31E-08 1.56E-08 7.3E+00 1E-07
Chrysene 4.4 1.30E-01 3.37E-06 1.93E-06 2.31E-08 1.32E-08 7.3E-03 1E-10
Dibenzo(a,h)anthracene 0.66 1.30E-01 3.37E-06 2.89E-07 2.31E-08 1.98E-09 7.3E+00 1E-08
Fluoranthene 7.5 1.30E-01 3.37E-06 3.28E-06 4.0E-01 8E-06 2.31E-08 2.25E-08
Fluorene 0.35 1.30E-01 3.37E-06 1.53E-07 4.0E-01 4E-07 2.31E-08 1.05E-09
Indeno(1,2,3-cd)pyrene 1.5 1.30E-01 3.37E-06 6.57E-07 2.31E-08 4.50E-09 7.3E-01 3E-09
Naphthalene 3.7 1.30E-01 3.37E-06 1.62E-06 2.0E-02 8E-05 2.31E-08 1.11E-08
Phenanthrene 1.9 1.30E-01 3.37E-06 8.32E-07 2.31E-08 5.70E-09
Pyrene 10 1.30E-01 3.37E-06 4.38E-06 3.0E-01 1E-05 2.31E-08 3.00E-08
Aroclor 1242 0.29 1.40E-01 3.37E-06 1.37E-07 2.31E-08 9.36E-10 2.0E+00 2E-09
Aroclor 1254 0.36 1.40E-01 3.37E-06 1.70E-07 5.0E-05 3E-03 2.31E-08 1.16E-09 2.0E+00 2E-09
Arsenic 23 3.00E-02 3.37E-06 2.32E-06 2.9E-04 8E-03 2.31E-08 1.59E-08 1.6E+00 3E-08
Beryllium* 2.2
Cadmium 4.1 1.00E-03 3.37E-06 1.38E-08 2.5E-05 6E-04 2.31E-08 9.46E-11
Chromium* 21
Copper* 84
Lead* 360
Mercury* 1.2
Nickel* 46
Selenium* 1.4
Thallium* 1.8
Zinc* 1400
Total Cyanide* 0.8

 Total Pathway Hazard Index---------> 1E-02 Total Pathway Risk-----> 2E-07

DERMAL CONTACT WITH SOIL

CS  = Concentration of chemical in soil (mg/kg).  See Table 3.

ABS  = Absorption Factor - RAGS Part E (USEPA 2004a).

1.00E-06 CF  = 0.000001 kg/mg - Conversion Factor

3.30E+03 SA = 3,300 sq cm - Skin Surface Area available for a construction worker, (USEPA 2004a)

1.00E+00 ED = 1 yr - Exposure Duration for a construction worker, (assumed value)

1.25E+02 EF = 125 days/yr - Exposure Frequency for a construction worker, (assumed value)

7.00E+01 BW = 70 kg - Body Weight for an adult, (USEPA 1991)

1.75E+02 ATn = 175 days - Averaging Time for noncarcinogenic compounds, (assumed value)

2.555E+04 ATc = 25,550 days - Averaging Time for carcinogenic compounds, (USEPA 1991)

1.00E-01 AF = 0.3 mg/cm2 - Soil to Skin Adherence Factor for a construction worker, (USEPA 2004a)

HIF--NONCARCINOGENIC-----------------> 3.37E-06 HIF = (SA * EF * ED * AF / BW) * CF / (ATn)

HIF--CARCINOGENIC-------------------------> 2.31E-08 HIF = (SA * EF * ED * AF / BW) * CF / (ATc)

DAILY INTAKE = (CS * ABS * HIF)

HQ (noncarcinogenic) = (INTAKE / RfD)

RISK (carcinogenic) = (INTAKE * SLOPE FACTOR)

Note:

* BTEX compounds and inorganics except arsenic and cadmium excluded from dermal risk assessment (USEPA 2004a).
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Table 26
Inhalation of Chemicals in Fugitive Dust

Central Tendency (CT)
Post-Remediation Construction Worker

Hawthorne Regulator Station
     Noncarcinogenic Effects Lifetime Carcinogenic Effects

RME Human Hazard Human Inhalation
Chemicals Conc Intake Factor Daily Inhalation Inhalation Quotient Intake Factor Daily Slope Factor Inhalation

of (CS) (HIF) Intake RfC RfD (HQ) (HIF) Intake  (mg/kg-day)-1 Risk
Potential Concern mg/kg kg/kg-day mg/kg-day mg/m3 mg/kg-day unitless kg/kg-day mg/kg-day or Unit Risk (ug/m3)-1 unitless

Acetone 0.35 9.87E-10 3.46E-10 6.76E-12 2.37E-12
Benzene 0.03 9.87E-10 2.96E-11 3.0E-02 8.6E-03 3E-09 6.76E-12 2.03E-13 2.7E-02 6E-15
2-Butanone 0.17 9.87E-10 1.68E-10 1.0E+00 2.9E-01 6E-10 6.76E-12 1.15E-12
Carbon Disulfide 0.03 9.87E-10 2.96E-11 7.0E-01 2.0E-01 1E-10 6.76E-12 2.03E-13
Ethylbenzene 4.7 9.87E-10 4.64E-09 1.0E+00 2.9E-01 2E-08 6.76E-12 3.18E-11
Styrene 0.036 9.87E-10 3.55E-11 3.0E+00 8.6E-01 4E-11 6.76E-12 2.43E-13
Toluene (1) 0.019 5.76E-09 1.09E-10 4.0E-01 3E-10 3.95E-11 7.50E-13
m,p-Xylene 0.12 9.87E-10 1.18E-10 1.0E-01 2.9E-02 4E-09 6.76E-12 8.12E-13
o-Xylene 2 9.87E-10 1.97E-09 1.0E-01 2.9E-02 7E-08 6.76E-12 1.35E-11
Bis(2-ethylhexyl)phthalate 2.9 9.87E-10 2.86E-09 6.76E-12 1.96E-11
Carbazole 0.5 9.87E-10 4.94E-10 6.76E-12 3.38E-12
Dibenzofuran 0.67 9.87E-10 6.62E-10 6.76E-12 4.53E-12
2-Methylnaphthalene 2.3 9.87E-10 2.27E-09 6.76E-12 1.56E-11
Acenaphthene 0.34 9.87E-10 3.36E-10 6.76E-12 2.30E-12
Acenaphthylene 0.14 9.87E-10 1.38E-10 6.76E-12 9.47E-13
Anthracene 2 9.87E-10 1.97E-09 6.76E-12 1.35E-11
Benzo(a)anthracene (1, 2) 4.9 5.76E-09 2.82E-08 3.95E-11 1.93E-10 8.8E-05 2E-11
Benzo(b)fluoranthene  (1, 2) 2.8 5.76E-09 1.61E-08 3.95E-11 1.10E-10 8.8E-05 1E-11
Benzo(k)fluoranthene (1, 2) 2 5.76E-09 1.15E-08 3.95E-11 7.89E-11 8.8E-06 7E-13
Benzo(g,h,i)perylene 1.5 9.87E-10 1.48E-09 6.76E-12 1.01E-11
Benzo(a)pyrene (1, 2) 5.2 5.76E-09 3.00E-08 3.95E-11 2.05E-10 8.8E-04 2E-10
Chrysene (1, 2) 4.4 5.76E-09 2.53E-08 3.95E-11 1.74E-10 8.8E-07 2E-13
Dibenzo(a,h)anthracene (1, 2) 0.66 5.76E-09 3.80E-09 3.95E-11 2.60E-11 8.8E-04 2E-11
Fluoranthene 7.5 9.87E-10 7.41E-09 6.76E-12 5.07E-11
Fluorene 0.35 9.87E-10 3.46E-10 6.76E-12 2.37E-12
Indeno(1,2,3-cd)pyrene (1, 2) 1.5 5.76E-09 8.64E-09 3.95E-11 5.92E-11 8.8E-05 5E-12
Naphthalene 3.7 5.76E-09 2.13E-08 3.0E-03 7E-06 3.95E-11 1.46E-10
Phenanthrene 1.9 9.87E-10 1.88E-09 6.76E-12 1.29E-11
Pyrene 10 9.87E-10 9.87E-09 6.76E-12 6.76E-11
Aroclor 1242 0.29 9.87E-10 2.86E-10 6.76E-12 1.96E-12 2.0E+00 4E-12
Aroclor 1254 0.36 9.87E-10 3.55E-10 6.76E-12 2.43E-12 2.0E+00 5E-12
Arsenic (1, 2) 23 5.76E-09 1.32E-07 3.95E-11 9.07E-10 4.3E-03 4E-09
Beryllium (1, 2) 2.2 5.76E-09 1.27E-08 2.0E-05 6E-04 3.95E-11 8.68E-11 2.4E-03 2E-10
Cadmium (1, 2) 4.1 5.76E-09 2.36E-08 3.95E-11 1.62E-10 1.8E-03 3E-10
Chromium (1, 2, 3) 21 5.76E-09 1.21E-07 1.0E-04 1E-03 3.95E-11 8.29E-10 1.2E-02 1E-08
Copper 84 9.87E-10 8.29E-08 6.76E-12 5.68E-10
Lead 360 9.87E-10 3.55E-07 6.76E-12 2.43E-09
Mercury 1.2 9.87E-10 1.18E-09 3.0E-04 8.6E-05 1E-05 6.76E-12 8.12E-12
Nickel 46 9.87E-10 4.54E-08 6.76E-12 3.11E-10
Selenium 1.4 9.87E-10 1.38E-09 6.76E-12 9.47E-12
Thallium 1.8 9.87E-10 1.78E-09 6.76E-12 1.22E-11
Zinc 1400 9.87E-10 1.38E-06 6.76E-12 9.47E-09
Total Cyanide 0.8 9.87E-10 7.90E-10 6.76E-12 5.41E-12

Total pathway Hazard Index--------> 2E-03 Total pathway Risk----> 1E-08

INHALATION DUE TO FUGITIVE DUST

CS  = Concentration of chemical in soil (mg/kg).  See Table 3.

1.24E+08 PEF = 124,000,000 m3/kg - Particulate Emission Factor, (IAC 2002)

1.20E+01 IR = 12 m3/day - Inhalation Rate of soil for a construction worker, (USEPA 1997a)

1.25E+02 EF = 125 days/yr - Exposure Frequency for a construction worker, (assumed value)

1.00E+00 ED = 1 yr - Exposure Duration for a construction worker, (assumed value)

7.00E+01 BW = 70 kg - Body Weight for an adult, (USEPA 1991)

1.75E+02 ATn = 175 days - Averaging Time for noncarcinogenic compounds, (assumed value) FOR CARCINOGENIC PAHS, TOLUENE, NAPHTHALENE, BERYLLIUM, 

2.555E+04 ATc = 25,550 days - Averaging Time for carcinogenic compounds, (USEPA 1991) CADMIUM AND CHROMIUM:

HIF--NONCARCINOGENIC-------> 9.87E-10 HIF = (IR * EF * ED) / (BW * PEF * ATn) 5.76E-09 HIF = (EF * ED) / (PEF * ATn)

HIF--CARCINOGENIC-------------> 6.76E-12 HIF = (IR * EF * ED) / (BW * PEF * ATc) 3.95E-11 HIF = (EF * ED) / (PEF * ATc)

DAILY INTAKE = (CS * HIF) DAILY INTAKE = (CS * HIF)

HQ (noncarcinogenic) = (INTAKE / RfD) HQ (noncarcinogenic) = (INTAKE / RfC)

RISK (carcinogenic) = (INTAKE * SLOPE FACTOR) RISK (carcinogenic) = (INTAKE * UR * 1000 ug/mg)

NOTES:

(1)  Units for HIF are kg/m 3 and units for Daily Intake are mg/m 3.

(2)  Unit Risk (UR) (ug/m 3)-1 is used to calculate carcinogenic risk.

(3)  Chromium concentration is total chromium, RfC and UR are for chromium VI particulates.
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Table 27
Inhalation of Chemicals in Vapor Phase

Central Tendency (CT)
Post-Remediation Construction Worker 

Hawthorne Regulator Station
Noncarcinogenic Effects Lifetime Carcinogenic Effects

RME Human Hazard Human
Chemicals Conc Intake Factor Daily Inhalation Inhalation Quotient Intake Factor Daily Inhalation Inhalation

of (Cb) (HIF) Intake RfC RfD (HQ) (HIF) Intake Slope Factor Risk
Potential Concern mg/m3 unitless mg/m3 mg/m3 mg/kg-day unitless kg/kg-day mg/kg-day  (mg/kg-day)-1 unitless

Acetone 3.91E-07 1.22E-01 4.79E-08 8.39E-04 3.28E-10
Benzene 2.03E-06 1.22E-01 2.49E-07 3.0E-02 8.6E-03 3E-05 8.39E-04 1.71E-09 2.7E-02 5E-11
2-Butanone 9.18E-08 1.22E-01 1.12E-08 1.0E+00 2.9E-01 4E-08 8.39E-04 7.70E-11
Carbon Disulfide 1.11E-05 1.22E-01 1.35E-06 7.0E-01 2.0E-01 7E-06 8.39E-04 9.28E-09
Ethylbenzene 1.36E-04 1.22E-01 1.67E-05 1.0E+00 2.9E-01 6E-05 8.39E-04 1.14E-07
Styrene 1.87E-07 1.22E-01 2.29E-08 3.0E+00 8.6E-01 3E-08 8.39E-04 1.57E-10
Toluene (1) 8.73E-07 7.14E-01 6.23E-07 4.0E-01 2E-06 4.89E-03 4.27E-09
m,p-Xylene 3.29E-06 1.22E-01 4.02E-07 1.0E-01 2.9E-02 1E-05 8.39E-04 2.76E-09
o-Xylene 4.47E-05 1.22E-01 5.48E-06 1.0E-01 2.9E-02 2E-04 8.39E-04 3.75E-08
Naphthalene (1) 1.17E-06 7.14E-01 8.38E-07 3.0E-03 3E-04 4.89E-03 5.74E-09

Total pathway Hazard Index--------> 6E-04 Total pathway Risk----> 5E-11

INHALATION OF CHEMICALS IN VAPOR PHASE

Cb  = Concentration of chemical in air (mg/kg).  See Table 8.

1.20E+01 IR = 12 m3/day - Inhalation Rate of a construction worker, (USEPA 1997a)

1.25E+02 EF = 125 days/yr - Exposure Frequency for a construction worker, (assumed value)

1.00E+00 ED = 1 year - Exposure Duration for a construction worker, (assumed value)

7.00E+01 BW = 70 kg - Body Weight for an adult, (USEPA 1991)

1.75E+02 ATn = 175 days - Averaging Time for noncarcinogenic compounds, (assumed value)

2.555E+04 ATc = 25,550 days - Averaging Time for carcinogenic compounds, (USEPA 1991)

HIF--NONCARCINOGENIC---------> 1.22E-01 HIF = (IR * EF * ED) / (BW * ATn)

HIF--CARCINOGENIC-----------------> 8.39E-04 HIF = (IR * EF * ED) / (BW * ATc)

DAILY INTAKE = (Cb * HIF)

HQ (noncarcinogenic) = (INTAKE / RfD)

RISK (carcinogenic) = (INTAKE * SLOPE FACTOR)

FOR TOLUENE AND NAPHTHALENE:

HIF--NONCARCINOGENIC---------> 7.14E-01 HIF = (EF * ED) / (ATn)

HIF--CARCINOGENIC-----------------> 4.89E-03 HIF = (EF * ED) / (ATc)

DAILY INTAKE = (Cb * HIF)

HQ (noncarcinogenic) = (INTAKE / RfC)

NOTE:

(1) Units for HIF are kg/m 3 and units for Daily Intake are mg/m 3.
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Hazard Carcinogenic
Population Medium Exposure Pathway Index Risk

(unitless) (unitless)

Adult Utility Worker Subsurface Soil Incidental Ingestion 3E-01 3E-07
Dermal Contact 1E-01 3E-07
Fugitive Dust 2E-03 2E-09
Vapor Phase 4E-05 7E-13
Total Risk -------> 5E-01 6E-07

Adult Utility Worker Subsurface Soil Incidental Ingestion 1E-01 5E-08
Dermal Contact 3E-02 3E-08
Fugitive Dust 2E-03 1E-09
Vapor Phase 3E-05 2E-13
Total Risk -------> 1E-01 8E-08

Adult Construction Worker 1 Subsurface Soil Incidental Ingestion 3E-01 4E-06
Dermal Contact 4E-02 1E-06
Fugitive Dust 2E-03 3E-08
Vapor Phase 8E-04 2E-10
Total Risk -------> 4E-01 5E-06

Adult Construction Worker 1 Subsurface Soil Incidental Ingestion 1E-01 6E-07
Dermal Contact 1E-02 2E-07
Fugitive Dust 2E-03 1E-08
Vapor Phase 6E-04 5E-11
Total Risk -------> 1E-01 8E-07

Post-Remediation Construction Worker - Reasonable Maximum Exposure (RME)

Post-Remediation Construction Worker - Central Tendency (CT)

Post-Remediation Utility Worker - Reasonable Maximum Exposure (RME)

Post-Remediation Utility Worker - Central Tendency (CT)

Table 28
Summary of Hazard Indices and Carcinogenic Risks

Hawthorne Regulator Station
Post-Remediation Utility Worker and Construction Worker
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